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I’jiin'Ac::: 


l)p to thin tJ.iV/.:,* there has been no c-yalvuli on of the i; iguificann’.: of 
current knowledge about lyrergi.c acid GieU:y3.uj.ij.iie, called J/jD-2'J, and 
l*o3 e.ted drug:; . Kuo.vledve the unconventional, as veil as the 
therapeutic u:;c to which lhi:; uost unusual drug '.v.iighu be put, hotli 
Offensively as veil as defensively, is of co:i:; j clerahlc siivitc gib 
clgnif icanec . Tuo broad objective of this study, therefore, is to 
re vie v, analyse , and evaluate biochenical and phari:_acological research 
on LSJj- 25 and other psychogenic drugs . 

f • ' 

Appendix }J, the C-lobal Availability of Ergot, the natural source 
of lysergic acid, indicates the areas of its growth, both unturr.lD.y and f 
by cultivation ; the cpproxir.-itc anounts obtainable fren cash country 
isvgivon for relative: ccr.psrison cf Soviet nice and western capabilities 
to produce ergot end its derivatives. 

A partial list of sere kno:m research ir.stallr.ti.onr. and personnel 
currently encased in research on ergot and ergot alkaloids is it tacked . 
os appendix C. It shows the widespread interest in these products, and 
the geographical distribution of this vork. It is conceivable that they 
represent potential producers of the chcrical substance, LSD-25 . At 
present, the only known foreign source. of LSD-25 is Snndoz, Ltd., 
Switzerland. . f 

In the U.S. the total synthesis of lysergic acid ves ncecnplished 
in Sc-ptonber 195'* by Eli Lilly, Research laboratories, Indianapolis. 

. Fomal research of this study' vas closed 1, February 3-955; however 
any pertinent- inf orraticn received up. to. the. date, of publication, has 
been included. ' - ' 
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raor.Li:i 

•J’o detcvr.tr.e the r.tratc-fjie r.:cdical. ni^.nif icauce of lyscr~ic re 
dicthj'.l;.:.*icc ( ioV| -25) throe r.h a rovicu and an evaluation of eve 
biochemical end ph:n'.vacolcj;.lcal research on this psycho.peuic cruj. _ 
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CONCLUSIONS 


1. TS 'j5-2?' M Tz' the v.osi potent psychcchcnical a cent available ‘a 
the present tir. 2 , Trace quantities of LTD -25 create .ucrisu.s aoatal 
confusion of the ranic and schizophrenic .type and render the run a 
tertporai*ily cusc-eptibic to »ug paction. 

• J -~ - y, ,-•■ •_, « ; t j « ?■■■ ! *•- f if- •-*• • •[<->. *p -i r- — — ■**— V-Vi. ' „ **-*1 1 ' r* W**V *'***'» ^ **• ** *- » 

yet insufficient ur-ta to cor,iir.n or deny its usefulness foe elicit! 
true end accurate stafuiesnts. free: subjects under its influence. 

• I 

3* Because LSD-25 is colorless, odorless end tasteless, it cs 
possibly be used clandestinely for the contamination of f cod and 
vater although the data on its stability in solution are conflict::: 

h> Since the effect of this ' dru- is . temporary in contrast to 
the fatal servo agents, there are sisportcnt strategic aevautarres fo 
its use .in . certain operations.: - *' - ,: " v T *•-. 




• # 5* " Although no definite conclusions can be dravn as to the 

diagnostic 'and thercp.e.utlc value of LSD -2 5, it uc-es appear to have 
the potential of be ins a valuable adjunct in the trea.arsnt cf cc-ii-a 
rental diseases, Ilvohylcae blue ar.d phenothdanins derivativeri.. 
iucludiuy chlcrpr c:~zz ins , appear both to tcodify and iv.hi'tit LO'D-S? 
psychosis. The naizca isomer of xaeratrar. ais’o. seecis tc.bj.cch the 

psychic.. effects- of L3D-£5«'' : '-y v: ■ •••' *' v. ; ’ *' 

. ~6. Of the other knovu psychcpenie drupe, r.eecr.livto produces 
rcacti.ons that arc the most similar to those of LSD-25 • 

7. Sufficiently detailed descriptions of the' rethodo of vreur. 
of both lysci'fjic acid ana LT3-25 are available in the open lifcrr.tu 
isshe possible its production by an interested country. 2trthr;r, th 

- 1 - 

• . l»X i. V-'.**— vb, s Vv»v>-| . 


o'.' prjpniv-.L Jot;, except that of r-ynUir.'ii:;, do jo Hot appear to 
be extrcc.jly 

8. Although no Dc.v.lct Onto are available on J.f>I)-25> it must be 
assumed to .it the scientists. of t?:o UcDR tore thoroughly cognizant or 
t)ic .strr-.icg.l j Imporiaiie:: of thin po’..\jrful drug raid "two cc.uxblc of 
producing it at n::y ti;:-j. 
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Discussion 


LSD-25, the ^Icthylamide derivative of lysergic acid (from ergot), 
1c u relatively r.ev chemical agent vhich effects the hr.-a.-rj rind. 

To date, or.ly very era 11 quantities cf LSD -25 have been prepared. 

1-Sox c videnpread use 01 LSD-25 tee now be expected as it liss recently 
been synthesized, 
v 

Lata, on the stability of JoD -?5 in solution are at variance vith 
0:1c another. Published methods of preparation, in central, do not 
iudj.ct.tc tao ccrdizxons racer vhich the solution vas prepared or stored 
Consistent results ’.Jill- depend, other things being equal, on the 
edoption of iaeczrcal prosecutes, This has apparently not bean coa- 
Giderod by all vorhers. • . 

Research co tne physicochemical and toxicological properties &3 
the r.ecaauis- of action of I.SD-25 certain J.v varrsnts fuitiher 
consideration, inasmuch as little is actually hnovra.- 

There dees not seen; to be coed c-.jreer.2nt as to the dosage to be 
vbs & for clinical trials. Further investigation vculd' undoubtedly 
establish :;cre accurately the limiting dosages for maximum therapeutic 
efficiency. 

-- A relation seers to exist among such drugs as ‘LSD-25, bulboeannine 
iz-3 c-calj.ua, has.-jisa, ane atropine. Additional research is access?*"/ - -t.o 
detor-ine vhother 'the relation is due to a sl-tilcrity in' tils '^ch&kssi o 
aewien or to sc. no completely nev physiological effect not previously 
conr-icored. . 


To date little vorb has been reported on the. ccnbiued use of ISD-25 
vith other drugs. Research in this area might indicate the substances"' 
vnic-h-, ve-o-ii administered prior to or concurrently with .LSD -25 ‘or other- 
psychogenic drugs, might enhance, modify, or g?n-> u VA' thi-ir. effects. 

^Relatively little has been published on the therapeutic use of 
LSD-25 for mental disorders or even, as a diagnostic aid for their 
classification. . v 
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Jfctn on tvo derivatives or I.^D -25 have been publishes. A ■ 
. ecavch for ottaar derivatives «i C hfc be very fruitful. 

... ^' D ' 2 5 is to be used riore extensively in the future; « 

reli?. jo c sun ter:-. -jest must be developed.- At ore sent tx>...-.., d >. . 
end n bromine derivative of 'LSD-25 ere only slightly off ie-'cic 
thrs purpose. Hcvever, premising results i-ve been re-or^d -” 
ccthyxene clue end chlorprcmaaino, but they vill have to be v-- 
Wu daziriiss-tia, of the S^a-isci-er of r.eratran, "?rerc»t«l 1 " 
bioexs t:ie psychic effects of LSD-25 ’--hen riven o'-liv -.f" ,1....: 

SrSccS ***** 

Since Binute quantities of LSD-25 are effective, r ra-j-rd 

ll 0 ~Z*: 2 0r .S C?Cc!:s;3lcai '•»«?<* «* aetecticn should be ^v^o 
At present, neither is avai’ , '-b'^ ■>,• •. , .. . 

det'-.f--' -> x-,. ? — " } '’--V liE.'.tcd .'teur.or.r- c: 

net . c.i... and ic - icuricu are .knoun, such as fluoresce- c- 
Etamxns vita nannycrin r.nd spectrophotometry. 1 
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Discussi on of Scientific Data 
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t) ie rv'rV h ' !r: hnovn for aany hundreds of years, 

arc r;ti ^ frca all ergot derivatives 

of i d°r T*- V 1: ' t0 }’--r3 =C ; G. ire aievhylar.iue derivative 

■* -.(..-c t-cm a povor: ul usvehe-euie dru". \~>s fi'-'-t 

in n , S-..Xw..crxr.n:l, and vas fully described 

5ynt,: - Ei2? - '' :hicl ' ***>•• iv^thicolyile • 

\ v 

Lysergic acid \ ^ • «, . , . 

Q f> . , ..." ‘. v “ C *~ ^LwJ- 2 yJ, <- p-ru^ally svmheoic derivative 

iShci f 1 fr= a rr “ <* «**, u 

5 - ™ n 1 .." ^ synthesis and by reacting the asides of 

and i.-cre ext.-] » ^ ^ - C ‘ Cld Vlt . h dieth y 1 ~---‘* E*.e production 
' KW ^ 1!? , , c - n nov ce ejected since the total 

Other derivatives of lysergic acid 


synthesis has been acc-crrplished 


V-,,* i, . * ^ w Uwil>UviVCS Oi. i i*Swi'r ^ C S/Mf 

toipcptidc!: £?&rea V rS£CtlCn Vith di? S? ti*des/and *\ 

of . relatively safe because of the vide r-rrin 
• is ^Ints^ I:J general, Ls5-2> 

ftdtuinist^ W “*•”?' . al ^ cu ^ it is usually 

Gar^a* ■ ^ — r ^ ::xra venously. The corral dose is 1 ■• 

sJl F--- £ "Ei c b0 ^ v " rj i£ £CtiV0 1:5 * t0t;il *»« « 

intravenous do-" OU :\ c “ the lethal 

ner hilcv^^ .c^V:^ 0; >. f^.liyran:s.or 65,000 psaa * 

•nrasis or*W<=: f^n" su ? cu . t -i?? c H s dos - •--= S35.i:iUi- 


J.SD -25 usually •produces rhv~.-.‘r-,-inr--^i :•_ .. . . 



n of glucose. 


= J- aicrogran = -001 r.illirran 
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I.JJ J-f? rtr, i\ u te ri»!.on I c effect in rabbi l r; and iuhiLj. 
action of the' so called in/; i.iicc:." Y.’eb:; woven by spider.-, 

tlic inlTuvii'.:- of the; drug arc mere ,r.y;:-;:c trice 1 than those m odi;::,- ‘ 

by normal aujGcrc. / " 

1 . • . • •* 

L5D-2Si does r.ol produce a uniform psychic reaction but two rui 
type:; are distinguishable, the schirophrenic and the r.;cnic . The 
synptpw.r. preeueed by LSD- 2? arc exp zees, ions of acute ex ego t: ic t.y-r 1 - 
analogous to f note produced by alcohol, cocaine, hashish. n.er.ea] 
and the ar.pr.etnrur.sr . line 'characteristic signs observed in LSD- : 'U 
intoxication arc: changes in thinking and speech and, disturbe.r.ces 

of behavior. * General ryrptcne reported are: changes in emotion 

nood, effect ; suojective feelings ; norbid ideas and sensory exrer- - 
end disturbances of ^perception. L5D-2? creates a condition cf'avii 
. cchiuoph'/enac, and it is hoped that a solution to this fore: of ~e:*t 
disease nay be developed since some indications exist that the i-.— ’ 
organism nay produce toxins similar to LSD-2? which nay actuVOv''^ 
cause of meuxnl diseases . * 

In most cases of depression so far studied, LSD-2? does net 
to have a significant therapeutic- advantage ovc-r other crops . Hiv-i- 
ic did appear to be valuable as an adjuvant in a certain no->-e”"V' , ~ 
cases. The disadvantages of using LSI>-2? are that it increases a- 
alreacy present anxiety, anorexia, tendency towards anemia, ana into 
Li..c .all intc:cic:ar.v,s, it discloses pathological tendencies vhie- 
permit conjecture of the manner in which a. person ray become psychci 

: A . psychiatry by facilitating the contact aunroac-' *-• 

- nC f5’'“ ician - A* f- therapeutic shock agent, it produces re 
sunilcir vC.. Ovr.zr types- or cr*ock nethOuS. , . . 

• Other, drugs which night be .operationally used and which wre- 
• ^ e !^ t ^f >as : ?:'i :2 Y h2 r f— 1 — to; those of LSD-2? ■ are scopolamine- 5 
qrsyt.?^., pervitin, akxecrcn, -atropine,- bulbbcapn if.e'' and -mescaline . 
Lescc^ine. is. by far the closest in action to LSD-2? . 

Mescaline and LSD -2? produce the same psychic whenoaena aithc-nr* 

they vary in the quality of their effects, and nescal^ v« 

administered in larger amounts . - ’ . - „ 

Historical Accou nt of argot and LSD-??. : - 

• Ergot, which has been known to countless civilisations ----- ^ - 

the ciric-d sclerctiuei of Cjlsyiqe ps purrurea- which infects C e-c- ^ 
most, frequently deveboping on fiOIf licence ofrvo '^^’, -Im- 
plants . Mothers who havq benefited .during, childbirth : 

efforts produced by the alkaioidal constitutentc oj> c-rgot rerharc* hi- 

- c -t- « -- eciawiou icr tae ce vclorr.ent and ■ tv— ..■■!■ h c;-’ -h 1 ' ■; - 
fungus sclerctiim. But to the r.en and vcr.cn who in earlier 
from ergot disease,” as .the result of eating •ergotiaod'cereal^kiar 
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cry ’'civ.ci-; ?r:.i. lies c.-.-.u-wti <■"■ • . r . 

in gather ir.,: grain crops. 1 amur.. r ' c 

vUh fun—knov ox* the damage it All cause to ovoys. Un.. clii. u 

f^os during the advert of tnu'c use of plants for.fooo ana yoxc+na 
has played Loth a useful and u destructive vole. 

Knowledge concernin': ergot mid its ciecUcir.Al vii tu-- h -•» lj 

accumulated since- the early 19th century. I-’hCrn /l.; A-L- to l^D 
accounts cf the significance of cr:;st and crgosived > U f \..iy 

considerably and arc: limited in regard to tr .2 cm -> .-..cic-^- 
faoortsr.ee of ergotinod grains. Eryotined C rams arc * 

have Lean used Ly the Chines niiwifery at an early ca.c ~ J 

by Arabian r-'Ucir.e. There is also evidence cr.ong use l-.co.a.. o, 
h-.v=ici-.n. Avicenna. *i«h indicate that the tmg» «* 
used cadic.ir.aUy during the 10th century. 

She Greatest historical significance of ergot and ergotiaed grains 
uo to the 20th century was the disease; ergotism. The cisease vas 
•characterised by the development cf gangrene an f.e Ixuos oi^ufc- ‘f — 
due to the severe vascccnstricticn ans pressor ac..-cn-. o. ^-— _ -u 
alkaloids. Such actions would eventually cause a nuasness ana ■ . 
shrink of the appendages, which finally* ceparateu ana d.o,,..d ** . 
According to the description in the "Annates Xantensf f - 

G re^ plague of swollen blisters censureo ^ne peep r 

rot so that their limbs were looieued ana a ell ,o. - - ~_~ 

dis«?ss Tvoved fatal to thousands curing the endemic ana panconic p.apV.e 

u - . . 1 vi^'n -i-.c l--h centuries vr.sn tie 

of Europe acc. ; ,ussia curing the 10..., xl.n, ^.c t— i e 

-D'-acant c3-asses invested ergotiseu grams. The g reau 

the ^ ' .Ohich were known as "Holy Fire;" /'St. ; Anth=ny<s Eire, 

and "St . -zrtial 1 s Fire,” were all associated with ergotiv. := grains oi 

rye. In addition,, ergot poisoning plagued x:hole. popular nr:, an a..l 

.parts of the world 2/ '$%/ . .. . .. . 


Tt vas ret until 192 - that research on ergot yielded- the causative 
agcnt*"of the mental derangement- which* invariably accompanied er S c-t in- 
toxication . Lysergic Acid was found to ce vun^po-.v_..,i cu 
alkaloids which is responsible for the pharmacology a- action cn t— 

mind. 

K»dicV'' -interest was aroused’ vh eh; Hr.. 3!ofr.ar.n ; 'of--Sandon ,■ Ltd., 
Switzerland, suffered psychic disturbances Vhile expcpfcKifcics vita mJ- 
25 - Arthur’ Stoll of Sanson, Ltd., and his co-workers are responsive 
for most cf the knowledge of this powerful agent, as well as if ^ 
partial synthesis. V. A. Stoll studied .extensively its pcyenologica* 

effects. 6 / 39 / 
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nou rc of T r. 

t J :*, Vi-'V.nror.tly ili’.' sole soiu'ie of material frc:n vv.lch 11. j- 
to prep-no d. * All Use alkaloid.-.. of ergs l contain either ly:*crr»c i-.r id 
or j cc.0 yaei-glc: r.eid the nrinnlpnl and clrur.': - v :• i a t 1 c lucent 

the uolcculo. Ur.:: alkaloid.-. of ergoi-unuac and ergots nil.;: r.vcur-s 
ore inOyi'-vviti::-;-.™., the lysergic. or l.-.ol v:.err,ic nerd r.e.gr.virt brir.,3 • 

Joined to cth.r mjiso r.c ids. '<‘.3/ yS/ The nlk.-iJ cido of the cv : "C-r.ov 
group r.re aav'cer.,, the lyr.srcle^noj.d Ihivq Join-id to an rmino alec-hel. 

trijoqe etovos c crpri sc 1.2 alkaloids vhir.-h r-.ro ro corded r.r, 6 pa 
of optical i:;c";ro. in addition, or not contains an unusual! y iarg 
number of ph ?. v.-:.n ; ecy earn c a 1 i y active sub stance 3. 

She recent work of Xu saner 60/ md Stoll bS/ points 'out that the 
ergot alkaloids he classified first into tvo h.i-end groups ravely, 
peptide end arnica c croons dr. ex' lyseigie acrid. A taiond class 
iodic-ateo the exist -me of three other eatenorie-r. based on phn r ivt t ole r : 
activity. I try are called the err or an ire ( (,-r I), the ergoremnn 

(Group II), r.td tiv: error, cv ire (Group III). 1= Toole 1, the c he r..l 
ecr-cositioey of the IS isoxt-rie ergot alkaloids end the reaper, r.i'olc 
invest J raters ere pointed out. In Group 1, the difference between 
the 2 alkaloids is* due to the presence of only 1 amino acid, eitjp-er 
1-pheay] alanine or 1-j.ev.cir.c. The separation of Group I frcoi Group 
II is h:\-.2a cu the prcreiirc of pyruvic acid in the former-' and 
divz-thylpyrvvic cold iu the latter. However, the difference betvnen 
the 3 alkaloids within Group II is due to the exclusive, presence of 
1 of 3 amino acids, l-pr/.nyi alanine, .1 -valine, or l-leucine. linaliy. 
Group 111 diffeii from Groups I and II In. that the lysergic acid 
is c crib;.:: ed with c - an sr. c? ;■ :r t ob vo iom as amide derivative rather 
than. c..y.c-pticc- contsur.d. ss in the first tvo groups. Only our ce:s- 
pound is known to exist in Groo.o III. (See Table ‘1). 1-- 

V : ;.55is first vesiber: of inch of the'.&love pairs ooours naturally In 
ergot and is an amide derivative of lysergic acid. Tin second u.-inb-i v 
of ‘each pair is an amide derivative of icoiv-.srpic acid. Seth 
isashnr? of each pair ai c . ail.' ed steieoj.scn.ir-s., that i*., :aiVh-o.;'.h ibvy 
are r.ot ic'euiical with each, c-iltc-r* ir. phi mac-, oiopi.-i-a 1 ci&i vivy. vrv/ are 
mirror inages of each other in structure. This relation in :-:-c::bnl 
confii.viatior. of both rir.hv is due to the iso:;cr:-.t:.’. hv.v-f.i 1 vrirrii 
acid and isc-lyse: ;:.te acid , the par -.-ir'.t ccmrpcv.-cr, irem vhieh il l 
.cllieloids of ergot ere derived.* itovovor, the st-ooue reiitcr of each Tiit 
is usually found to pccscss only about 1 percent of the* phair: neologies! 

'activity of the first, its naturally cceurrit'g isonr. • 

V’ 

la addition, ergot contains various pi-ivcry r.-ninco, espeatally 
histrmrinc, : r.c 1: yl. no , en-i tyrosine, as veil a:; the 'cuater ur-ry hr. 
choline and acetylcholine. It is uot cuuprlsiug, t:ir;:eforc;, that the 
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fuc^a:; v.i L -1 r. i 1 il:> re 1 i-c c:i Irerti clary di'n^a lea Lccu un I;)Li’ivn j.n^; mtcrLal for 
pharmco k:; ( ic;.l lvncarcii. ~\J 

TAUI/n I 


f.ro.-o I - l"ririo Orcvvo 


• A lkclc-idr. ce lh-y,oL ~ 
A. Fcptida Alkaloids c* ** r 

l 


Kar.s (form] a) I Chemical Ccmoritjc'i*- 


Discoverer 


Freotruninc 

= Lyccrcic Acid < l-phsaylalcuinc 

('33W5> 


Krcotfi^inii.i 

c Icolyner.yic Acid * l-pheuylalr.rii 

( e 33 : <35 0 5 1; 5> 

# 

Ernosin--* 

= Lysei'gic Acid * 1-leucine 

(C 30 %7°5 :: 5) 

• 

■DrGosinire 

■ " Isolyscrgac Acid 0 l-iev.ciae 



Ore to II - Lrr 

otoxine C-ro\:o 

Er£C<orictir.e 

K Lysergic Acid * 1-phenylalanine 

(C35!!j 9 o 5 :; 5 ) 


Ersocristiuir.e 

=. leolycersic Acid <■ ..1-phenylalr.ni: 

(C35^>5%> 


ErGoeorniree 

= Lysercic Acid <- l-valins 

(C3jK u Cj^) 


Er(';ocOi-:i:: Ine 

c Isolyscr^ie Acid * 1-vc.line 

(ejjitaOjH,) 


Errohrmtins • 

•- Lyscrrric Acid . * l-leueivo 

(c 3 ii!. ? o 5 :; 5 ) 


Er£chpy:;t in ine 

~ l5o3.y.;ei’gic Acid « l-leuciue 

(c 31 i: 35 o 5 :L) 
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SMITH end . 
TIMMIS (1935) 
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STOLL ana 
DliCiCiAHDr 

(1937) 


, STOLL r.na - 


, • ) d-proline ■ • . 




Antonia 


STOLL r.r.d 

(19^3) 


* Prcuucvr. of .-ycrolycis 

** Kot yet introduce a into Medicine 
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ror.ovjno C: on >•<■:•: *- 

) tree ( foxcrul ) . 

Chemical Cosmos j.t : : cr. v *->>:■ 

Ergonoviue 

( c J9 !: ^3°2- ; 3) 

= Lysergic Acid * d-rj.rinopropr.nol ) 

Ergonorinir.e 

( c 19 j: 23°2' ; ' r 3) 

' iiolysergic Acid * d-orainopropor.ol) 


Discover ''?* 

DUDLEY f.r.5 
KOIrt 

KHAVA 
LLC.VJ 
£1X)LL 
EUHC:CH.eVf? 
SnOMPSIHi ( 


*** Kr.ovn in la 3 ip.ua os Er gore trine and In Svitzerlar.d as Ergobasit-e 
.«-xoc*. products .of Lyciroiycis 


Chemical Preparation and Fret'er-tien of I-y-.'-rrrie A;- id ar.d I .-ST) -25 

Since the parent ccrpour.d of all the ergot cocpcunfis is lysergic or 
iEOlysii-glo acid,, the preparstipn of LSD-25 is dependent ppen the r.vail- 
aliiUty of -.lysergio acid, a c-mypouhfi vhich cces wot occur naturally. 

Jacobs and Craig,. 5/ verkit^-.'vith vho^decradatiow pro&wts- of ergot. first 

pl'OTi Ct d ivSCT';^* C £ i d 2 j Cui-' V' • I'iSiv 2 . 0 ^ Cl % C* T’.'jOV i.U i'2 i } 

and'melhyi. alcoholic rstussium 'hydroxide, iso alcohol van .res:ovp.a by 
.. .vacuum distillation. llv:-. residue vas .f-resaod vi±h additirnai potassium 
•Jiydrpxice hue .he arc?, o.h a c^erm hsih.’ firricc vhich & stream of 
pitreger goo van ran.v-.s through ths flask. After c-.eoiing, the Material 
Vas acidified and considerable material crystailizod out. This 
suspension v«s extracted vix'a other' and the remaining aoseou.r. suspension 
filtered. r ihe filtrate vs 3 evaporated to dryspas under VecUir-ed rio.'.’C’-.rc-. 

remove. colored impurities, the residue vcs. digested "briefly vie-: 1 a 
sra.ll Quantity of rcthyl alcohol. After ccolir :.g, the u::di:‘io2.vcd 

• 'crystals v«rc collected. She ..yicliV-vas *-$ .percent. Vcder ultraviolet . 

rays, lysergic acid lies a distinct blue fiucncecencc. lO^/' 

lysergic acid, hast crystallised from valor*, appears r.s slight?.;,' 
colored, very' thin hcaagcsal 2.eaf 2.ots vhich con lain one mole, of vr.tcr 
Of crystallisation . In reaction, It is amphoteric, that it h : have s 
like an acid ana also r, base. It is soluble in sodium asd potassium 
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hydro:: no.!J’.:..i r.a: bonnle and h/drechlc l J.r: *c rj.il. In rest of Hr: 
Oxfy.nic solvents, it is sparingly soluble, but in pyridine it i:: t^ulle 
soluble. . * 

J.ysorp.ic r.cid £ i ethyl u:.vlc!c: , ?7.0D-2 : j , prepared in l,h 3 by fjtoll and 
l{ofr.an:i, 6 / "* partially synthetic derivative obtained Vy re at: tiny, the 

it's idea of (3- cr dl-lysr-rvie or i::oIyaoiY,ic acid vith diethylaaiina. 

Xu order- to obtain thr* forr.cr, sc 7. oration is; effected by a 
chrcratr.-p.raphic cclim . Unit method of preparation 9/ is described 
in Patent ;.o. 979> ' ; 17 issued to fender. Co., 7-t cl . c-f fr-.sel, SuAtnorland . 
However, in this /patent no mention is rr.w cf the relhod of preparation 
of lysergic acid, the parent rmterial of I£i)-25* Li'r.c the natural 
alhalcids cf erfot, their chief ccr-ponont, lysergic acid, is else a 
sensitive substance. Special, riild r.ethcbs wye therefore necessary in 
order to convert lysc-ryic r.cid into a derivative suitable for chcnical 
reactions; such. a derivative vns found to be the cnico cf lysor-fic acid. 
She structure of lysci'fic acid ves elucidated in 1933 by A. Stoll, and 
the stsf.es involved in the preparation of L3D-2y, according to Rothiic, 
W are listed belov. 
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L'JR-25 i' ; odor? css, color?.':::.'); and tar-teles:;. The tartrate salt is 
readi Jy soluble in '..•atcr a: id decomposes at £00 decree::; centigrade. Ia 
strong aqueous solution* it is fairly stable. p/ 2 j / For oral v.-.ce the 
soluti<'.:i should made up and -'stored in a dark glass bottle and not 
used beyond the third cay after prepaiv.tion. 100 / 

Recent research. 1_?7/ has shorn that lysergic acid reacts v. r ith p- 
diinethiyl -ariinebanaaldehyde in an acid medium. lfr.cn an oxidant; such as 
hydrogen peroxide or ferric chloride is added, a blue color is for.-r.ed . 
This reaction is considered useful for the quantitative detex-nination of 
ergot alkaloids. 

Derivatives of Ergot and LSD-25 

5*iie hydrolytic products of polypeptide alkaloids of ergot were 
found to contain lysergic acid, succinic acid, amino acids, and ammonia. 

The close relationship of the peptide segment of the molecule to the amino 
acids and the ketenie acid vac- readily, recognised by research uoxv.c-rs of 
the Sandoz, Ltd. Thus, the total synthesis of. ergot alkaloids has become 
•e possibility. As a x*esult of this research, peptide -like derivatives 
of LSD-2? vere prepared by partial synthesis through the transformatio:/ 
of 6 ar.it; o acids, including tryptophane, 2 di- and 2 tripeptidcs, all 
of vhich are knoun as ncx-mal links in the metabolism of man. 

Ergotamine, originally' believed. to be a theoretical ccmpcund vhich 
did not exist in pure state, vas actually discovered by Stoll in 19-16. 227 
Ergotamine. tartrate is the nest important cf the ergotamine salts; 

It is relatively stable and cuite readily' soluble an s/ater. It is also 
knovu as gynergen, and is one component of the ■ i.-ell-kucvn preparation 
bellcrgall. It is officially' recognised in thtkphnrmicopoaias of both 
.Snitsexyland; and the United States. 

As. far as the treatment '-of -.certain -types of migraine end vasomotor 
headache is coneernod, Kraycnbuhl '19/ pointed out that there can be ho 
doubt that ergot preparations- - err.ctrr.ine tartrate, : eihysrcerrrotamine , 
and caiergct (a combination qf .argqtamir.s and caff eir.e) - - eliminate - 
the pair, phase of- the attack by increasing vascular tonus and reducing 
the anplitv.de. of pulsations. In a study cn a largo number cf patients, 

it was shorn that prolonged oral treatment vith dinyvlrccrgstamins-Saudcs 

or- vith hycergine exerted a favorable, effect ou .migraine and vasomotor 
headaches. v- .... — - . v .‘. . .. .. . . . -‘..y -.* : : m_ f 


The drug hyaorgine, because of its efficacy in the treatment of 
peripheral vascular diseases, including trench foot and frostbite, night 


be very useful in Arctic operations, 
important for human protection. 31 / 


A stockpile of this drug veulu 
Hycergine contains the 
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jr.c than? 'ju h.; t cr. «r <1 11 ,yu r c c v,yrc\ n ;r« , £■: 'i;ali*c:-T "orrir;l ;li*o and 

3m f.-o-.'ul part;.. TL;.*,c vi.tce r.uhr.-.-j.r.r-c:*. tire obt: vised 
L>y o!:m I'Mi u j u 1 hy ;ivj y: of the t c: :*i.*; vjuv.d ’ u:* r.alui’ai 

rJhaloJG:; of c : v;.j t :I vv.rs i-lrnir prepared by fHoll and Kofr.cinn j.u 3.9’, 3 
^‘ i0 horde:*, iiepcr.rch Inboraloi'ler.. 3‘V _ ,, 

Kcoei:t yorl: hi-.n cron conducted on the syrcpathicolytic and ' occytocic 
properties cf cyjrhotic ( derivatives of ergot. '*/?./ 

In the Ci-Mvei; ror the true active principle:; cf ergot, vr.vicus 
investigator.-. curing the sovrse of the past JJO years have isolated a’rcn 
the oros u Jruue nc’ccr of ccancunun, &=sasttati-. g ibyreseively the 
pov.-r of synthesis vhich ray be possessed by a iunyus such c.r> Clr.vJr:;vor, * 
£upuree. In r-dditirn to the spooifre errofc elnelcies, cfcfcar lawrS&iibft 
cf.i c _ e d o arc found in errot. liOthlir. ho/. ceee>iled e, 2.iot of 120 * 0 - 
epeoifie ccvcpsurds vhiih is presented os Table 'dll. In contrast to th 
cr*cot alrialoids, houever, these ccc:oovnds are libiouitously distribute 
m nature. * 


• TABLE II 

Nonspecific Cvmorri d s Found in Frrrot 


Tyr&ri-'.i.e . Clavins 

l^yrQoy 

Agcatina ( deita-Gvenidyl-butylmeine) Histidine 

Piibivscm-e Trj'ptoeha 

Cadaveric* *. . ** Ereot-hior.' 

Xsoarylcs-ira Earrotinic 


Trijne-thylor.ice 

Choline 

Betaine 


Tryptophane 
ErGOlhior.c-ins 
Erfiotiuie acid 
Ernosisrin (ircostoroi) 
Vltaoin 1) - ■*.'**: 


^The Eaovloiss ot thz sh==d.aal structure [of the ergot alkaloids v'oteh 

r ' 5 t rc2 : :lt ^-thnir analysis end ^ejyrniriticn has also rsvib 
it pca-Muie vO tuc-ir chc-nic-al synthesis.* partial L'—r-h^r- ^ 

cevorhers, Uhle and Jr.-iota and others. In 
ll ?:?:* 11 of the IT steps vhioh he ecuPadrrsd necessary 
for \.,-s i-i d ere .'.vs . As ir.uisr.tcc> oar lie:.' in f:i.t-t*:'**:-’r 10 ^4 

?rf °~* r «**«**« <* Ully He^oa 

j, A-id. -oru^’ng vath '■'■oc.revd cf • the . Ccnvar-sa Mlc.o: ja.1 

^diversity ■;-&/ totk'sy^thnsis of both 
ou_J <~..o i-.c error al.-oiioio crgcr.ovlre. These ■or.' tir' 1 rnr 
cynuioses are of great si*.- if loan re for the rr:.v.ufnovuve oi’^tho hv.c1v.-3 
»ecuvnl,.y occurring active principles and closely .related" derivatives . 
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Synth are also den ire d for tiio prc-oaml io.i oT cC'.vpev.ud.':., vhlc.h i.'.ny 
possibly V:; strcn fr.-r in action, loss easily o - vac table , •••••.• a lo.'iger 
lar-Uncf So effect* then for instance, .and .vhich also open 

the id:;.) to the rover of z j ;; /j r. I ion ;i o a bogice never hitherto drear: id 
possible. In vie.; of thine: poo sib i lilies, the sli atpeic use of cvtfch 
uyathotlc ccr-poundo is self-evident. 

r.cc-e.-t vorl: on the preparation of pert in 11 y synthetic derivatives 
of lysergic acid hr.u led re ccr.-pounds vhich already beer a clc.sc 
reccr.blcnco to the r.afcvml alkaloids of ergot, haYiivj a pcptice-lsnc 
ctruet'.ire. r lubla HI, a list of the derivatives cf lysergic acid vnich 
have so far Icon prepared, indicates the creat variety of possibiliraes 
for preparing nev cccrpounds. 

TADUl III 

\ 

Pcntide— Hhe < Partially ‘Synthetic Perivatives'*’ of Ivs^ r ri.o Acad 
Isolyserpir: Acid and rdhydrelvc.ei ~.tc Acid 


Ac id i 


Prepared by 
P.eaeticr? V:\th 


pjnino ac-ioc.: . <— 


. peptide -like 
Per ti ally Synthetic 
l>3i\l vat Ives • 

( L-nlaeinc 
( X-lcuaino 

a-nnir.Cit’.ityrie acid 
( L-pbenylc-.lr.nir.e 
( .* X-trypt ophane 
L-histiciine 


1. lysergic acid: ( 

2. Ifolysergie acid:' ; — ( 

3. Di^drolysereic -ccid: j ... dipeptides: 


c 

-c 

.( ;'-.-Glycyl- glycine 
dipeptides: <— - ./ ( .. glycyl-I.-loueine 
. . - L-seryl-I-leuaina 


( 


( tripeotides: < — >( 

.( 


d -t f.O v^V* 1 — ''** ’» 

-o'* 1 ''** i~r~J *'*’** w 

L-se ry 1 - u - le u c y i-D- 
( proliuo * 


\ 


**Bva* c crocuses . dascr.i.'fcsd by Batalin -have cccn. terr-cd ]y?.rtial3.jr • 
synthetic" hi- car- sc- they -have been obtained by- chemical- reactions -vith 
lysergic acid vhich ve .3 derived fr or: natural alkaloids of c-rgot, • 
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A r.ynlH.-r.ls of 3 -r.ul.rlitvU-d q.iinol i*. -s va:. tlr/cJ&r.cd by Uhlc "-nd 
Jacobs, 'it/ Th • I: has ::ud.v posroble l A- synthesis a,, a derival j ve 
called cl i hydro-dl-lysorgic acid. 

Wwclcr and others »«5/ r/portod the *yuthosis of four new indole 
derivatives which have certain structures which arc also contained 
in lysergic acid, However, attempts to prepare mbs diluted amice 

derivatives by various methods were unsuccessful. 

i 

Lysergic acid w.oncolhyiamido , a derivative called J..-nJiaj Ken 
mentioned by Kothlin ar.d Cr-rlciti . 5$ / Low doses {0-5 - 0 •! ) ._y,) Oj. 

LAE produce, according to Soltis 105 / , a sc-hizcphrc-nic-lii.e condition 
in ticrnal people and a sedative -libc cfiect m schi-opn,.onic-> . , 

As cf 1953, it var> reported that Sandoz Ltd- vas actively scarcn 
l‘or an antidote for LSD-25 One compound, a Brce-LSD-£5j is availabl , 
which seems to choc:: the action of LSD-f-5 to "the valtzing Kicc ^ 
an antidote in tain, its effect is unknown . 29 / • • 

Fischer 107 / attempted to prevent an LSD-caused psychosis by^ 
previous administration cf a competitive ir.hioiucr.^ Suitable co„ywur.a.» 
were found in the phoncthiazinc series: methylene blue, n -(//-- _e t sy _ air : 

n-prepyl) -phenothi&zine , 3 - ehlorc -10 t ( - 3 -d - re thy 1 napr ...p/I ) / 

phenothiazirie, and 3 -diethylrcsincsthyl-I*'-plvrr.othiasar.e vhicn display a 
gradually increasin' affinity fer vcol protein as veil as nod if y and 
inhibit the psychotic experience otherwise caused Jby.LSD^ preliminary 
experiments suga-asr that a gradual increase in affinity for wool cu. 
a compound Eight be associated with a core complete inhibition of the 
. - experimental psvehosis . These inhibitors also display, a giacue.ll/ m- 
.“ creasing .adrenolytic action. •_ _ _ . ' 1 

. ' .'. Mo s t ’ r e ce n t ly FaMug 120 / observe ct thaf the fpLtaaa isomer of . 
ceratran,' when: givo-e.' orally- as’ c." premedieaficvi, bloc-i-iaci the psyciiiu tk - : 
'"'due to' LSD-25 f Ehen administered tot ravenously, "it abruptly -ceriYior.voe 
C the' psychotic'.' reactions cue to LSD- 25 * ' ' "' * ' -** ' *’ " *** 


"Iphan-racolcrti cal' Effects' cf LSD-25 . 

Effects of LSD -25 cr. Man. Although the formula. for lysergic acid 
van established in i/3~ a 1 .:;:' the substance was prepared in the same year, 
. LSD-25, was. net discovered until 19^3- V* .Hofmann 59/ : ’-‘ho, while 
■'vorhihs* with" the amid? derivative cf lysergic acid/ •emrer-icnced the 
psychogenic effects of the drug. Me felt that if vas necessary to 
leave his work because of dizziness and marled unrest. At. homo he foil 
into a state of disavrcoaolo intoxication -• a i c b lasted i oy riOuii>, 
during which he experienced visual hallucinations. In cyder to verily 
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rate, no essential change in respiration, increase- fn’ salivation and 
lacrir.atiou. dilation of the pupils, increase in deep reflexes, and 
sligol ataxia. - Oral administration produced pupillary dilation of 
marked'eagree-, whereas topical administration produced very slight 
dilation. The total whits blood coll count was increased during the 
time of action of the drug. Urinary' constitutcnts, the uonprotein 
nitrogen level, the electroencephalogram, cephalic -cholesterol 
flccculaticn, weight, and tc-:.r.erature were r.ot affected by the 
administration of this drug an doses up to 6 gemma per kilogram. In 
view of these data LSD-25 scorns to be a suitable substance for further 
therapeutic investigation of the psychoses., 

. DeShon and ethers investigated the effect of LSI -25 on the 
cerebrospinal and autcr.or.ic nervous systems. . 17/ Dysarthria, which 
occurred in five experiments, censiste-dr of a transient stumbling 
over words and was never ’marked. Involuntary smiling, gigglix-g, and 
laughing wore considered in the nature cf "risus saidonicvs'' where the 
subject described these phenomena as occurring without or against his 
vi 11. One subject stated, for example, that, in a smile, he felt as 
if his facial muscles vere like pie Stic wax being r.oved by some 
inexorable force /■•' : ‘Zouilibratory itacoVcihation,- 'EUb-jactively 
experienced by scr.:s subjects, could never objectively be- ascertained. 
Disturbances in tests of handwriting, reading, gait, station, pupils, 
noneqUilibratcry coordination, deep tendon reflexes,: 'abd muscle- never • 
in the'- arms ware r.ot observed, . ‘The autonomic nervous system appeared 
to be more -affected than the cerebrospinal. Flushing, sweating, 
shivering and chills vita geose-pimples occurred many times. T'nehynuoa 
salivation, pallor, sighing, and urgency cf micturition wore scattered, 
observatiqns. Changes in pulse -rat'e and. a 'rise :-.c -both systolic- ap'd' 
diastolic blood pressure of 10-20 millimeters of marcury occurred in 1 
hour and 30 minuter, after administration cf LSD-£p . Striking changes 
iu handwriting wore also recorded. 5 ’■»/ ■-*' 
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Ollier effects of J.3D-L5 on 111- body arc listed as folio;::;: 

CATU;J.0V7.GGUL\R SY.'^'ji; - P.lqod" pressure slightly 5. r. a re a?; os , 
vjlhin lir: physiolng Leal limits, or not r.iodi fieri; lcr.r; frequently it vex 
nl'i ghtly decreased . iVo pat itvr.tr- developed profound circulatory 
depression, Heart rate increased in coca, decreased in ’others, not 
modified in. one ease. 

DIGEST I Vf. SYSTEM - Ar.ur.cxin;’ sometimes nausea with occasional 
vomiting; alto isolated cases of lycore::ia. 

HEPATIC FcEC7T0"3 - Only slight changes were observed. Kevevor 
subjects in vhor; even slight icodif ientien cf hepatic function is p reran - ; 
such as the protracted sequelae of infectious hepatitis, leave a very 
narked response to LSD-25. 

RESPIR/vTIOli - Usually not changed, although occasionally 
deeper and slower. ' 

URIIwTY SYST2I - Ho changes in composition of ’urine. Diuresis 
sometimes -increased. In isolated cases retention cf urine- followed 'ey 
polyuria was present when the effects of LSD-25 had worn off. 1 

REPKGDUCTT7Z SYSTEM - Uterine cramps in isolated cases. 

TEMPIYLITUEE - Ko change;, in exceptional cases, it increased l c ? 

■ : SALIVASY SZCRZTJOII - Often increased. 

• ; SWEAT SECRSTICIt - Often increased. 

i‘--i ■ ' " -lACiSYlLAL SECRETIOH'--. Sometimes increased’.'- 

EYES - Generally dilatation of the pupils; sometime irmair- 
went of the reaction to. light;, mydriasis less pronounced when LSD-25 
is instilled into the conjunctival sac. - - 

BLOOD PICIUE2 - Temporary increase in the total white cell 
found without modification in the differential count or. relative 

.neutrophilia. Slight increase in potassium blood values but no chan.ue 

in calcium blood levels. Some tendency towards anemia appeared durin~ 
prolonged treatment. * *’ - 

» * • 

BLOOD SUC-AH - Slight 'rise vi thin physiological limits; less 
frequently a ± all ; slignt transitory increa.se in the Hlifcoso and hones e 
monophosphate blood levels; otherwise, carbohydrate metabolism not 
affected. . . • 
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Accordin'' l r > W:hl *!v; levs c.cvi k vie need hy >- subjects v.;t'v 

Mydriasis, ii-.ur on, af Ivr-ei. fectr., aivoryairsis, Itcudnc.h;: ’ 

fin. i, otkir paina, .l..'.c:iryriiL icn, spelling, increased pulse rale, 
luul salivary secretion Jn the descending order of occurrence . 

• ./ ‘ 

]!lcclreoncopbalo graphic studies yere perf on::od by Gas l out and' others 
W./ on 12 nor,":?.], subject.'; "..’ho had taken a single oral dose of <;0-(>D 
fy-'.v.z:.?. os J.SO-r.’y. In the:-.; studies it •..•us found that the air'!;?: rhyllm 
vas increased by 0 . y to -'i.C'ievcies per second. In half of the canes the 
centra). Veto. rsytir-i vat initiated, or if already pro sen t , van accentuated. 
S^inulat jo.u by aiu^is of a flickering light caused an increase in 
occipital potentials in seven cases. Other vorkers have reported similar 
findings. 101/ 

Bifcct s o f ISD-2? on Anr-.?.ls . — Tn certain respects LSD-25 resembles 
cryonwine . It exerts a uterotou.ie effect on the rabbit, vhich i;i 
G -^ u * s (0 Fcrcent that of crgcuovir.e . In contrast to the alkaloids of 
. the ergeturame and ergonovir.a groups LSD-25 exerts no acrenosymathieolvtiQ 
effect. 27/ • ‘ 

'llovever , LSD- 2? ray be clearly distinguished from all mentioned 
ergot alkaloids so far investigated in other respects. The injection, 
of small coses of L3B-2? into the anesthetized rabbit produces motor 
excitation. I n the cog the first apparent effects cf LSD-2? are of a 
Yegetayive (sympathetic) nature, c.g., copious salivation, -without any 
significant change in affecti%-e behavior, high doses of L5D-2?, like* 
buloocaeniue, cause r.otor rigidity in man, dog .and cat, a condition 
reminiscent of a catatonic state." In the nof-nxl rouse, LSD-2? has a veal: 



- liayer -.Gross -et al.-.- lip / stxrdicd the effects- of -'LSD-25' 6:v the.'- 
metabolism .of isolated .brain and liver, tissue of guinea pigs. As a 
result, it vas- concluded tnnt LSD-2? exerted a sparing effect on the 
hexcser.oncpr.ospnato re.tac'clirri vhich is greater in brain than in liver ■ 
tissue, at the sane Time stimulating the resnii-aticn’ of the b-'a-'r, . t* 
vould therefore seer: justifiable .to relate the psychological action of ' 
the crug to these effects on metabolism. ■ Horever, in in vivo torpor Events 
no such J'elationsnip betveen psychological and metabolic chan'--'S v»s 


- 18 - 












♦ • 

j'fC'-I.G Of both J.: 

The 

j i:c Itrve Veen st) 

valla in." 

i.r hyc"er;;ir.r , 

vilh th-" 

villi siwultonec.) 

state. V 


# of *10 £,r.:r:r. i per 

Dor 

of a rabbit 

carotid • 

tin: elec Ire sort 

tree in;; 

..ill as l?.-20 C-- 

0or.ee a:' { 

,..:r i;ilor,r;:v.), t 

6od c- ri " 

ir.u i.tc.:ieou3 r.ar 

there v: 

•r.t ef this LS;)- 

to the c- 

• - 

•> inliibited the 

^ LSI' . 

„• ror.ponso to el 

prevent 

i'f rapid spikes 

the burr" 

r.auiiA. Of the v 

cortica' 

.limine, hexameth 

acid, J’’ 

■..f-D-.;5 . Acetyic 

effect • 

. Utr.rsr., caused 

gansia V r 

cxpoi; incuts LSD- 

In an in' 

, 


han also been 

LS 1 ' 

spiders. 16/ 57/ 

system • 

.‘fee ting their c 

' to dru-y 

. j ability. Thi 

in st in 

- of snider veer 

the vc o' 

,\f o»ch drops av 

. inf luev, • 

,SD-.'.5 on the ir 

effect • 

-it vas discover 

— dif ferry 

;c- nb. i.e to veave 

spicerr 

vy. v.-..y than the 

ful in ■ 

ni\y other dn 

infiuer • 

• recent verk, 53. 

. 

. •’ 

lor the irifluerc 

spic’.err 

.v.rly shovs -the 

LSD-25 • 

;h.e 'nicer. It 

system 

liens under th; 

. 'voven V 

r.-..y to Tsr-ed ' 

veb pn J - 

* -.t ins of ur.5:r.s* 

trace c 

: that it eppea: 

hovevcv 


.'f Action of I.-S! 

I'-cchcrv 


:orov tf ;h chemical 


W .-w v.. • » 

increase in the norcral c:”u a. r. 


:d intravenously, etr./ 

/ 


KjL itu- 6.1.4 Wi V- 

shavior. of spicers is, hovc/er, cuiv 2 


:cr'v tf ;h c'.'.cnicr.l and pharnacolopical investigations o;. tee 




19 - 


1 


{ 


crr.ot !'.1 ’:nlo i.iii'. vii.lch 1: u.v teen <v.i r I vd out *-*- • t* 5 eg the cost 3 3 yearn 
have iwalvl jet '.re. sting voJ:it Veiv.-er ch'.T.ivnl :;i) v-cture and 

pha.viv.ico topical action. It has i:c>./ loon cotv.VO. ished -iO/ that the 
iUDu.:: .Cl’. tell cause of Vi.'S r..Hlou v-pr.Jdes in.tl.s d-lysr/rgie r.cid part of 
the Koiocul': . Co the other hand, ’other ccnnstltu tents of the molecule 
vhic-h arc cc-v.O eel vi*oh lysergic r.cid ore re sponsible for the • 
differentiation in the ;>!r.rr.acological net ion. 

!fne nction of the ergot, alkaloids is influenced' to a very largo 
extent ’ey "the double bend in the D-riug" of lysergic acid •..’hie:; is 
ttCGr.r.ed to be i;r the 9, 10 position. If this bond is saturated by' 
catalytic hyarc..;cnaticn, all the natural ergot alkaloids lose their 
uterotenie effect. 

Kov great the inf Ir cnee of saturating the double bond in ring D 
can te> r.ay be illustrated by acans of the .following example. Ergotamine 
is a powerful oxytocic, characterised by c very strong and protracted 
constrictory action; but in cases vhors excessive •uterine tonus is 
liable to hinder the normal progress of parturition, it is able to bring 
about relaxation of the- u.rerus or to restore tie nornol tone. As a 
result of the hydrcgcnatica of the natural alkaloids of the polypeptide 
type, there is no*./ a considerable prospect that a nurieer of deport ant 
diseases, such as hypart etis ion, peripheral vascular disorders, ana y 
angina pectoris, vhieh vers formerly outside the field of indications 
of the erget alkaloids, r..ay be treated successfully vith the dih.ydro 
derivatives. £o far the only alkaloids vhich hv.ro attained therapeutic 
importance are those derived iron D-dihydrolysergic 3i>/ acid. 



. 3 / ithat the drug acts primarily cn tiis . cortex' to. preduee a ' dspression-', 
.rub there is abundant evidence' to. -suggest this, that is, ir.ercase'd deep 
reflexes', delation of - the pupils', salivation', euphoria', and increased ~- 
accessibility. Cr.e right think of the effects of LSD-2? as being duo to 
a release of- the lover center's ?rc:f cortical control.' it vc\ac hold, ■ - - ' 

A*...,.. itli. - . • _ •. a . • ■ j. * _ ... .V ' a _ _ _ *i .«* 


directly _ , r 

phenomena vitnesese under its influence are the result of subcortical 
discharges no longer fall under full centre! of the cortex. 
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!Sy r .7'-r:rc’.':i .-.is:! others *;i/ X'.'i'.’M out -lw 

or LT.!)-f.5 w: -jasxs lhv.t tin iua>:d native r.v*-y:-c\Vi r.JcU .-c 

t ic. mnrhnu J :.j on ti.u asrclnnl U’.'lar r»: f - r; ^ J 'J 1 .*. u ; J'; 

glucose ir. vor.unilv rc.-arded nr- tic r."v.t inpoi'LvW.c a: i V~ T >••. - • - 

only subsist record by the r,::vc coll:., it 

lh2 inriwnse of tie c:v 3 on hv;rcn carbonydrnyc ritnu^-J. ; 

feu,’ rc-rrors were five-.* 0.0't to 0.0? r.i3.1:f.^n.^- o. ‘ ' 

■rr/n--i->-r fi - v ,- (f r i --.err. c.o’valtiorr., control o.-per j::c:ko w~c 

Zr^>; is' of vi« vlrc.^nttol vUl, «:<« Vno had alaaady 

received I50-2p . 

Awlyf.es of bleed ftstfsa indicated that its »»•-*« ' • 
values and t ha carbohydrate values increased ir; tho»>- ...oj_s, y •• 
been Given I.bD-f;. A plrsusible cxpir-wt-iec., vhich °V'* S • . 

apparent, x:as That the rart.ohydrcte ir-xuso Iran v.is in-c.r, " 
prceer.ee of J.SP--5 and could not ease beyond the r.MCosc .. .. 

ntsge. If the theory is adopted that IS'D-r.^ ty-’-rs tne oo^.yo^iv-o . 
of the hexes:, nwoyhospbale, and furthermore ir vhrs 
is hold responsible for- the psychic cystous, .han o.ie 
•-of carbohydrates, vhreh can bo utilized v.uhout cei-our- t "' - ./** ’“ 

tsoncphor/nha ;c ster.c, should influence the clinical pi- 

intoxicate on. Ai-hourh the authors, linyer-Grois ct cr., oou_d u u- - 

at eueh definite conclusions because of the l&cfc Ci . c ' a f: - m t ' * 
vets, nevertheless, evident that tro syerntcratOa-Or / ( op . i*.-.. — _ •*•'■ *■ * * *■ * 

alienatioo of ■oorcepticSt is. cl: of ccccenLrat 2 .cn p.v-c-, e.,p... -ia, ~ oC * 
vac modified cud partly disappeared after the intravenous aarunuscrar-h-a 

of a 33-perccat glucose solution. 

: Since previous , research had. sheva that LSD- £5; luierfered yitn tho 
‘carbohydrate xctaboliin and th-sr-e resulted an increased conceptra-ioa 


chei:.ical char-ees- . r.ince sen3.zopnrfcr.ic p.us-vs . ■ . 

greater toieVhnce to LiD-iSV ifx/ns Raided to- use then- as subsets. 

Results shoved that, although the psychoi ca Leal effects vere masru, 
there van an lucre* W in blood htxcso lionouhcsphare. inis avoraec :.u- 
oroase yes I.U6 nillisrips per ICO uiiliz&rn of blood. Uador coavrou. 
conditions there vas a rears fall of. 1.17 ftillisraris per iCO 
lailliliters of blood. . . ' 

Aston g a crow of sshirold patiej.ts- iipdorcoirsr - tr-iatrert vith T..Sp^5, 
"tvo'vere diabetics v ho Md to bo transferred x-5 ‘the -Kid-icol sorvat-a --ticc-e 
the trnatxeat xzss conpdere. to/ furiously, their insulin ::eoui 3 -o^ ivss 
vere lc-M’orcd teapot a'.’iiy after, taring the Allhosr^h the r.caniy^ 

and validity of this observation ar can yet ursaj'iasu, it cC-csjuj evicei - 
that LSD-Sp dons intsrf ci-c vith the carbohydrate rustabolicn. 


- 21 - 




V ...U-*?* 

>•••,..'• • •-• ■ ■ ■ 

•-.? w -i'f - / '...iujr 


1 



J 



In view 

of 

the ranked ;■ 


«•• » 

of 1.: 

r ;: 

1 r.: 

j-.'c, a y 

: 1) ].J 


or r„ 

jr.c--.lirc 

CM 

the blood ch 

•• r.i st 


Hire: 

.-tenth: 

of 

a r:n-i cf j;-.: 

:cali 


J.ntv< 

:• /-.j ecu la: 

:-Jy. 

. Ar.nl vses v. 

rr. 



v ; r . ) 3 . or C 'aVv.' I. J '•• -I y!J OIi «<•••- i ’ . 1. .!.e 1 e: 


v.re rasa for r)v;-sre f * hcxoco ncrouhor.niintc, 


jlltali r:iOTvo, ,3r.;li; e.c-iJ, pyruvic r.cJil, inorganic phosphate, tobul 
..eld cc-Di.-blc phosy.-hnir , lipoid phosphate, adenosine triphcipra to. j.o 
■jiroif leant vc.riut icaa c ou 1 d bo c’o toctod in any of us. use c.!:.':l VwCo. ^.*..c 


is apparently different fren that of LSD-2?. 


alkali 
r.c 

Cif,0 

luechnnirn of r.eneulxno 

d-JNyothylaarnhrrtarine hydrochloride (r.rth'jorir.s) in Coses of ho to 
CO trill Liram era IDD-o.? in Cotes of -’>0 to Co rnrun were given by ^ 
intravenous injection ~:o pet tent 3 sufferiur; irc:e various cact-il dis- 
orders raid their ciir.ieal and bjochcr.ice.l effects' studied* a -J After 
nn itiiiir.l phase of rc-luxaticn both drugs produced on a grr ava ; roe cf 
the clinical pie-tree; while depressive patients hzaar.c iso re retarded and 
depressed, or rare agitated, schizophrenic patients shoved, eir-fis of 
increased vithdro-oil ar.d te-ooi on end cn accentuation of ee.xetor.is e.sd 
cataleptic features. Abreaction frequently occurred.. especially in 
psychoncurotio patients. . . 

Hepid mood cvir.qs verc scr.stixes observed after the injection of 
LSD-2? . Kethcdrina did not produce this effect, but it jaorc readily pro- 
voked hallucinations in sehisophretict patients. 

The biochemical studies inc looted that the effects cf both drugs cu 
the pler.rLi adrenaline level were sir-ilor. Three phones eerie b-v dis- 
tinguished after the injections: en initial rice of the adrenalin.! level 
p. - drop bclov the start in- g level, and finally a secondary rise. 

Individual- cases mini" differed in th6 speed with which these phases 
follows d each, other. Sonet ir.e s , and especially after the injection of 
LSD-2?, the airer-slins level decreased before the initial’ rise could be 
obseryed. . . vrnon, .hcvcver, . LDD-2? van given by.nouth, :he initial-, ... . 
.increase of .the adi eualiup concentration van’ clearly evident. ' w . . 

* ’. • • ' * * ' ’ ‘ * • 

A moderate increase Of the blood sugar cenoCr.tr at ion soheti-ucS 
followed the iu.veeticn of adethodrir.c, but the effects of LSD-2? on the 
blood sugar concentration -ere. hardly significant. 

.Because LSD-25 intoxication is narked by fiepersonc.1 iza ti on and 

to get stive- syrptcr.s, it probably affects the 1 : id-bruin c-.pd the . inr-.r.r- 
brain i‘\ The intoxication, ‘ iv. xcoordrrce with St oil’s concept, is likely 
a di- or r-esenc-ephnlcsis. It is still -on certain, however, her 
extensive the effect of LSD-2? in; how may, if ary, peripheral -or centra 
iseiabolic p.rcc esses are released: and how ire ay interr.-e diary tonic cor.n)Ovn 
jsay be developed in the actual release of externally visible symptoms. 
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‘ per os 
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I'.it'.'fj , <*w/ In : i. ri'JTt in - hi:: [ crsc-iinl. c:-i'_-r jrnr.er. during 
intoxication ;.nJ .vo: ir. c.-.t i r ■ r j by ):!•.•, pointed out that 

the jliy:: j'j'ioyjcul effect c>r to*..!: drey,!.; I" '• i i '■ - - a r . In the 1 r psych'.’. 1 o;;ic 
effect 1! differ; 3..'iO-2> produces an lie bonhrenic -type reaction and 
)ce sea line, a. ca talon ic-l’ixc state x . . 

Fisher and others 5'V :r.:.co a comparative study or the effects or 
I.SJji-25 and i::e:;ca3,ir.e from. the stanoroints of prych.opatho3 o~y and 
phys 5 opa thole ;.y . They car. firmed previous observation:- of Hofmann and 
Stoll that LSD-25 produce." schizophrenia-lihe disturbances, bear it:" 
particularly on .aib'cct, perception, and tiiourht. live comparative 
toxicology of L.5.D-25 and mescaline, tested in four subjects, shored 
fruit maainve.i doses of 130 “arnma of LSD-25 and 0.5 cram: of 
mescaline effected the same psychic phancr.er.a . Hove.ver, certain 
qualitative differences listed in Table V vc-re also noted. 


\ 

IADL3 V 


Comparative Effects of LSD-25 and Mescaline 


• 

'Psychic Phenomena Produced 

Effect of LSD-25 . 

Effect cf Mescaline 

• 

Altered Sense of taste 

dampened 

enhanced t 


Altered Sense of smell 

unaffected 

enhanced 

.■ 

Hallucinations 

present 

• more pronounced 

- 

Critical judgment 

present 

less pronounced 


Euphoria 

produced . : 

less pronounced 


Silly compulsive coloration . 

produced 

not produced 


. Expediences' $1*. splitting - .. . . 

. .produced . - ... 

. more intense. _ _ . . , 


Paranoid .pheno.-.’enn . ; . 

' .’ uncozsmon r 

•. common ;. * . ' 

• 

Psychotic picture'.' .. . 

hebephrenic- - ....... 

- catatonic : ' 

; 

Physiopathblonic' Phenomena 

* - ■ \ 

.. a... : : :1 -h- 


Hippuric acid test '.. . . 

eliphtl y disturbed 

core disturbed.. 


Cinnamic acid test - 

positive* 

positive* - 


*Also positive in cases of schizophrenia 


The psychorhys 
LSD- 2? sue mcscalim 
•3LSD-25 adminiclei'cc 


iolcy leal and physiopathoLcjica 
e could possibly be due to the 
. LSD-25 dees, hoc-over, appear 


1 differences b 
smaller accents 
100 times 'sore 


tveen 

cf 

toxic 
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r 


. • t«.* i } v'' ^ fTV»»C Ci aO ..C‘ !■• _ 

^oro ^i:.. . 

ii'i"bolio Vuhoi.Mice:;. if actually F-’-r.cnt speciai 

closer aV.in In ^scUnc Lt^n ^ ' t] . 0 

cons 5 derci ien as n v.ryc-.vr-ic., i.o* .....«.i act- . . - ^ . t w^a 

an -•-<- <-.i — - i. ... . T .- rv'-'-ent vor?.-'.'.'', hypo..u-~i*' a- 

spccial field of ccr.i.r.c.;..s::-cr.ii. I- "drive" 

* **’••» ’•c 1 ec.F.o of acute sen*-- <r , "-'-- lc 

stands in a tfcza relation viih endo «;*; c 1 ^ i ;;:;:’; fccn the 
presumably vith the recreticn 01 toxic rv * s tisated # * 

possibility or the existence of such suwwnccs r..u^ b. -v— -i- 
using both phy s icchesrtcal and biological sveonccw 

% Anderson ct al 113/ administered fron CO to ^ G~~‘- °o^I"e 
orally to * normal Steers and l 9 S*i cavcpd 

patient vith n.-ycnor-ente apv---^ v^ vecn a£ rcssive euphoria 
a very labile state o.a.n ane ^ ^ t T ” ^ ‘ ' £ . u c j. n r _ t i o n s , body image 

*« d c S:i ST^liS that over a certain 
SnSrdoL“th e ;ris C ;r;ic;: relationship betucen the clinical picture 
and the recount oi LSD-2;? va-.cn • . ^ 

‘ Blickenstorfov _39/ summarized the f. (l) 

Buscaino 3^/ *»« others in connection rath ; 

schizophrenics possess ^ of schincahren- 

■up ,0 5vD u ; ^ ^ ‘ otx«. co-c-’lled sehinoohrenie suesuancas 

• end auclusicn c. Lol.-*? ---- .. . s ..„ . c -.-s-cc-ds the conclusion 

'such as atropine , bulbocapnme, ana re.caii^^^) _ drl of 

‘that -BSD-25 intoxication is an .espesaal y v> - c ,- hrsnic 

schiaephreniv. -£s. it produces, .-i:^ r con t *0 — ;r.» : .. . 


be one of cany therapeutic agenas an \ , L— c -.: 

. ‘ r ., v - r,o SS -:oiy be antagonistic agents; (o) ep_le i ,v....v. i--- -y- 

niouun.iK. r~j vllucini ticns free ccir.von haliv.e: 

of Rorschach end otter toots of pot Jests 

iiter’-io Sr5h«« r.Fli'0-25; (10) opiSors, <**>“». of 

V traces of LSD-25 , .V*?-ve. nets oi co.Sv unusua,. 8v!\.u r .«. ; ^ 

From studies carried' out cir^sals, scientists 'have determined that 
LSD-25 12 an extremely safe and relatively ncntoxic 
lethal intravenous, doss vns o5 i,silligrar.i» pel ^il^ru.. ‘vy 
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xwl-cul:.neny.vi’.'»:-« ear. r.G'l ri.lllc.ricw per Kilc/-.r:-.n — 

I’.y uua to huvum, a procedure open to 

the leth *.3. don* in $0 oeicer.*, of the cs:xs in calculated to L'J • > 

e.r-.-.a. As u-oo::;s;.rJr;on, Velvecn 70 mM 3.1-0 Cnr.-.u rcpin.od «i- 
effective, although it has been reported that eCO £ V-r.r.:>. have K-ei. 
to n .-cbi'.-.or hver.ic. b.rin- !>0 an a iaiiii::.us:-cx;ec-ivc c.o-«, t.u- 

is os.ly 1 / 90 , t :0 of the 3xtl.nl done. Ihneestionnoly, torn in an - 
U 3 a 7 , in 3 spread •befcveen the effective and tne lowhnl co-i.. 

She first vorhers to cuVry cut research verc struck by the analog 
betveen the intoxication produced ay LSD-25 ar.d rxa-c aline 3l ‘^i . 

although the aetivd denes of those tuo products are quite uxicxx, 
LSD-25~3s 2000 tines more effective than the r.cscalir.c on a 
basis. 27/ An analogous relationship has teen fouiu vi-n^co-p p, 
toxicity cf the tve nuostannes in cold-bj.codea ar.ir-sis. anc Xt.t^. 
aosc of mescaline in tadpoles is ICC to 1C00 times greater rnan -a- o. 
LSD-2p. 

* • In addition, mescaline produces important changes^ in hepatic 
function demonstrable by the usual Innovatory tc.-os, vh- .e_j, x>ai. -x 
produces a much slighter cheese which is reads evident only oy an ulura- 
ccusitive test. 

Psychophysloicr.ical Effects of LSD-25 • • 

As far as systemic effects are concerned, both rormnl^and psycho- 
pathic subjects respond in almost the same manner to LsD-^5 an- 
therefore, be considered as one group. Hovover, this is r.ct cne case 
vith the mental effects; therefore, normal and poych-v^-.iic 
have to be considered separately in this respect. . - - .... 

l! Uo to the .present, LSD-25’ : hab usually "been' .K&dnlstcred orally, 
cencrailv in the ' morning ; cn an* errpty stootneh." It. is 'active in doses as 


In General; psychopathic patients shov greater resistance *o m.c 
systemic and* .mental effects than co normal subjects. . 

. Tne first effects of an active cos's of I.SD-25 Generally appear vith- 
in one -half hour vith a maximum delay in the. onset of three hours.^ 


The symptoms produced by LSD-2?, have been considered. by b’>A. Stol.l 
r.3 expressions cf acute exogenic psychosis, analogous to those prouueed- 
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by alcohol, ooi cocai'y;, h.-T.hJ ah, ;.:ovc-il j(ie, :.’»d the cmphc tuvln .u - . 

ihc-.v..* latter substance:; :u e, hcr.ar.'cr, only active .in the lu-guor dam,.-.;. 

. . ‘ There is no unifern reaction to L2D--25- Ttfo e»in type:; of 

reaction:;, my, hove v<:r, bo d/stir'r.ii.'.hod: ■ (1) I true , expansive: rer.CiJG.! 
vilh pave!::. mono:' erne i.te::.c:?t, euphoria and 3.0 z 3 frequently c/ 4 r-rcor;r on ; 

(2) A schJrnphrenic reaction ’..•j.tli sieving of none;-.! processes, 
inhibitions, cue ion, dsversonal; sal ion and hallucinations. 

The j.ao joi'ity of subjects present a nix tv, re of these extreme typer. . 
Rio nanic response to tho action of L DD-2'5 is believed to be eve to its 
effect ou the or here, of intention, cud the schizophrenic reaction to t no 
action on the sphere- of affect. . • 

In gencr’ai, LSD-25 tends to reinforce pre-existing tencencios, pro- 
ducing a caricature cf the subject; the cyclothymic patient often be 
euphoric vhil.e the schizoid be- cores a true schiscphrece. Thus, LSD- 
reveals latent tendencies, and its effect nay be considered, to a cc 
decree, as a pc-rscnaliv/ test. Fast experience has shsvt: thruc LSD- 35 
produces such an ovarvho3n:iug emotional and intollscturai uoneavai in 
the individual that any c<p crime r- Is vir.lv this substance trust ce very 
rigidly controlled. Once in a Sviss mental hospital, a practical ’joker 
sneoked a feu granules o;? LSD-25 into a staff nurse's coffee. The f 
frantic girl, apparently driven to believe that she had become 
schizophrenic, leaped to her death iron the hospital reciter?. 13/ 

Da Shorn, 17/ Rinkcl, 4?/ Lecher, hi/ and others have described in 
summary articles the rental changer, experimentally produced by L-SD-f-'y 
Vhich vas administered 17 times -to 15 normal adult volunteers. The drug 
•vas administered orally in doses ranging from 20 .to >0 gams ( in. most 
•••cases, one ^gnmma. par frilogriin of body yeight) in. about one -half cf a 
glass of va.tc-r at. C-SyD. hours op the day cf the .emoeriment, the subject 
- having eaten no food since the previous evening. . ©is rain obisrvat iar.s 
... -throughout .the. chper inert .yercbca-the' clinical -.psychiatric picture. 
./Routine re-urological and circulatory- system examinations vrere not dome, 

.• but s igr.’S occurring in these areas v&re noted if observed . ... • 

• , Results of these investigations are presented in the six fol-lcving 
categories: ‘ . . . 

SUDJiCTIYZ SlLT-rOLS - Those synotoms yc-re present in nil subject 
.They vers .usually the first .to appear,, .lasting ifrem 15 -minutes after 
' administration of the LSD -25 until bedtime, oho most common subjective 
synpicn v?.s a decrease in appetite. Frequent cor. plaints vers h-radix-ass, 
t giddiness, faintness, and tremulous-mess and shaking. A sewse of poor 
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coordit ".it.lcn, vhi'.h could not In r. scoria. 1 cud objectively, v.'.'.'i fieqvent. 
Kv>:t J:j v:;c iab,;-:c !. j vv oi' v.v;*V.v:.;; owl fni.? ;,v.a; 

chill Juans cud cohlwr.r. of Ll.u whole or part of the hotly; fullness, 
Iujjo, r.r-d "funny ioolJurs" in the. ubds.n-.-n; nu.fow.'Ss of the whole or 
part of the holy; headache; vnivulv; lightness; drove, j.ness; rancor.; and 
stiffness. . v - . • .< . 


CJI/U.'GHo III TlilfrmiC A::D S?rj:c:-I - These r.yroicr.r. VC re found in 
all of the c:rp;rir.or>ts. The ,r.cst frees ont type of dioturl-ar.ee van dif- 
ficulty in tiro paver of expression and ccneonlrot Jon. i;e:;t there 
occurred retr.reazi$n, prc-r .3 of ideas, hesitancy a; id indecision, blochinG, 
mid Inna intent of abstract thirfcin*. Los:; frequently observed were 
poverty of thought, loot cue 05 and disconnection, and distract ability. 

Iheee chances in thir.’:.ir -3 cud er.aech appear a d within 1-5 Minutes after 
adniuistraticn of the LSD-25 and lasted into the late 'afternoon. 

\ 

CII/diGZS HT riCTIO::, IICOD, /-ID AT7ZCT - These alterations, 

. vhich vere present in all of the cr.psrizenis, appeared from 15 Jsinutes 
after the acniniotraticn of the I.SD-25 until evening* Clear cut blunting 
of affect ana suspioioucr.asn vere the ribst cc.rr.on syrptern: in this 
'■category. Tension end apprehension, r.s veil as fcciiaps of unreality with 
disturbances in body ice 50 s, vere noted in the najority of observations. 
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us were rot-eci. 

rhese disturbances vere cc-mon; 

. Individual:. vould see rippli: 
would vary in -size and. shape, 
seeing yallqv, oranr.e, .or no ini: 
sees of. £.;.ist nporv and auditor;, r 

- ft'* ■•'•V'tM r: /n .*•••*•? r: *» v *?r* . 


ions vere. ceon xu 

15 ezpovifieato .frem 25 riiuuzts after the • t dtiniot rat ioa of LSD-Zy until 
evening, Underaczivity, with !o;h of spontaneity ov-d initiative, van 
isosfc cccrrcnly observe d. Overact ivity or 3’ nappi'cyriate behavior was 
rarely note a. Often behavior v,-*.s associated with pr.yc:ic;;,otor ras’iii'e sta- 
tions such as c-cilinG, S-GG-^-G} -sa le.uGh.in5 vhich seened more 
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’’funny" tastes. 0:1?. instance cf hapcio hallucinations vas a rathe a* vivid* 

' experience in a subject of hi:> trousers being vet iron urine, Ins 
jr.orbic; ideas and ter.-sor y e>~e:J.e2C:c/- appeared rrost frequently frens 
1 hour and ?,0 minutes after the administration of LSD-25 at 0330 hours.’’ 
in the reraise to early afternoon . 

• “ , . i 

course of reaction to LSD-25 va s presented in tlirce phases vax-hm 
the f irst 12 to lo hours, and a fourth phase ar.p eared as on sftcr-efrcct. 
"Phase 21, the puedrccioi phase, represented the period between the 
administration of the drug and the height cf the reaction. TI:e effects 
vere usually subjective syrrptems and appeared fieri 20 minutes to 1 heir 
a ud 30 minuter, after the LSD-25 had teen administered. Phase II represent- 
ed the height of the reaction or the gross r.ynpt cretin departure from 
normal. It lay uithin a tire span of 1 hour to over 5 hours after the 
‘drug liud teen in nested. Phase III was the period ft on the height of the 
jrcec±i.on - jo til evening. This phase* vac charant? raced p;edo:ei::r.vely ’ey 
.•a reduced activity, poverty cf thought, flat affect, indifference, and 
a shallow feeling xor.s ccr.para.Dle to a simple schizophrenia rcooi’icn type. 
-Kone of the; Ip individuals vho vere subjected ..to. ISD-25' had returned to 
•.norrai vhep- last -.seen ty the .authors .fi’cie' 1500 'hours to ijc-O hours on the 
.dsy of. the expc-riox r.t. The. effects in phase.. Ill .vere ..sot : see assarily .a. 
'Continuation- cf . those in phase jL. Dos?, of . the- .-phases vas clearly ee- 
marcr.ted, .and their time limits for a; given experiment could be cc-ierr.irsd 
.only roughly and in retrospect. 

Phase IV included the after-effects vhicb. lasted from one to several 
days. .It ves .not seen in all subjects nor closely observed in any of 
them. Although all subjects reported that they felt nom! -the 
.following rorniv.t, o. fev vere noted to be r.or&'.cvbdu~d in behavior and 
‘speech, no; e iudv.svr icusj and perhaps mere introcu.r ;;i-i\v- for .several cays 
following the experiment. A striking observation throughout the dry of 
the experiment vr.s the appcr.vanc-e of signs and spur) tens in .vjves. L’hnrc 
symptoms vere of long duration, ouch as indifference and blunting of affect. 
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there v/re at 3r o a L vavo-1 Ike alteration.; i r. their i.nt- r ir.ity. The 
cu\'.) .'c t ■ vc i-.j-n: : vurr* for tr..-.- part trausi although they ' 

scattered throughout the day of the experiment, there i:.-.:.s n tendency 
for thr.;: to cluster at the begin*.' jr.rj and to a lesser extont at the cud 
of phase II, In general, there- vile r.u.uh ::yre uniformity of the cl.ir.icol 
psychiatric picture in phase m then in phase It. In ’ll experiments, 
pilose JI vo. s uiciiculy schiaoid, end in one exp er inert each, mnic-like 
and schiao-affcctivo. 

' 

ICntz 3/3/ published his personal end subjective reset ions eft or taking 
LSD-25. Further, rly describing his visual hallucinations at the tire of 
their occurrence, an artist •./as able to sketch and then reproduce in vivid 
colors those blear re i'astisios ci' the bars; air. a which seen to be r.oxcr.;hat 
ccmmorplacc to the schiso-rhrsr.ic. He stated that for hours he inhabited, a 
nightmare world in which lie c;rcoriaroed ti-.e temortu of hell and the 
ecstaoies of heaven. Since there are ho words in the Knclish language to 
convey the sensations, visions, illusions, ha 1 lu c i n at i on s , colors, 
patterns and dimensions which his disordered nine revealed, he stated that 
he will never bo able to describe adequately vnat happened during his 
excursion into miriness. 



the patients in mental 


a 


hospitals suffer from seas fern of this -terrible mental torture 


Lti 1952 Stcil 33/ submitted 11 normal adults to the Rorschach test, 
these -be in 3 under -tho inflv.er.ee . of 39 : s:pima of LSD-25 .and repeated it at 
later date without the LSD-25- A Rorschach syndrome was produced by 
the disir.kibition . of the thought procossess.vith.a decrease, of precision 
and wealth of consent. Iu spite of the cixill number of cases from which 
to judge, the changes do not seem to be accidental since the relevant 
factors locate charged in a corresponding sense and lead to a -logical 
conclusion. uka clinic?.! picture of LSD-25 intoxication, corresponding 
to the LSD-25 influenced Rorschach syndror.e, is re carded as unspecific 
p,nfi as an instance of the exogenous reaction type. 1'oih typical. psycho- 
organic traits occur as do others suggestive- cf schir.ophrc-nia. Upon 
repetition of the test without. LSD-25’; similar ana. often identical s-csults. 
vcrc. obtained. The test subjects, hcvevor, often mentioned, upon 
repeating a response, tr.at without the LSD-25 this response would not 


have occurred to them 
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Vit. k J trcrc r.-lc o..v.- :try", « V* . ho;:!:y:i o <. p'-l ; “ w ' ' • 

Slo.v.t t:i:i I):-/ cbr.crv''] :• ipv ekcufyc 3» tr.'jr J • 

Tile 1 r ;.i«] t;: raJiva. e«1 incr.v.t cd aucor.ivile .Uibj.l it;/ i>t .11 h--..Uhy cy-lrc:^ 
nr. veil a;; i:i 3'; p:it jont-.i v.ilh v»roilom.u:-j!:t dc-nrocslon, but usaoim i.&u 

fundi oj in the 7 schizur.hi onicr. tooled. 

/ • 

Therapeutic Use o f T CP-? 1 ; • * 

By nrtif Jcally creating r. condition like schizophrenia, ns in t.he^ 
case of KaU, 10/ Jr.vos titters hope to find the anm/err.. to a :n:j.u.rr oi 
hitherto baffling quest toes. The psychiatrist vemts to fcnov:^ l.nc.v. ac-as 
ho see? that .does lx think? }:'ov doer. ho think? Kov can ho nest lx 
approached by a therapist? Ar.sv-ers to such quest ions are not ea-ey to # 

obtain from the chronic psychotic vho has little or no insir.ht and ms 
usually un'cr.-UTJic;?.vi.v^ . blor/npnl ?*t owxs ir.l’cctr.azioa vh i-*. 2 —* iy 
finally lead to a euro for schizophrenia. that- toxic substance in • 
present ir. the psychotic which is. absent iron the body of the no? cv-l 
person? If this, substance can be identified, then is ms conceivable 
that a chcmicol a;y.nu can be created to coueteract it. This could 
theoretically lead to the cure of half of the rental patients. 

Since it was previously shown that LSD-cp usually produced a 
euphoria in rental patients, a study vas r-.ee 20 / on the affect, 
cognition, end expression of 5 "normal" patients and 1? depressed r-nuret:.^ 
The "normal" patients received a single oral dose cf 20 (• arena, ana t:fe 
depressed patients received between 20 aud ICO G-mrm- by ;:ouvh early 
for a month. Physiolc-gianl reactions included rise in blood pros sure 
and pulse rare, mydriasis, end incoordination; but in ?. rev cases 
there vas a profound fall in blood pressure rod pulse rate. Unpl-.’.sanv 
side effects v?ve rxu.'ua, paresthesias, ar.d tension. Munral e:'.ar<~?:s 
included euphoria or dysphoria, and hr-li\iiir.a.ticns of ami iiOualitmes. 

Ideas were transmit tea into visual hallucinations of ox tr a - ore a v. ar y 
plasticity. . Host pat.itr.ta reacts* Vith -anxiety to.-tfcoof .distortions in 
reality and; become, constricted,. ..Jtirc-qtt&iitlyy: the doctcrr -patient 
relation 1 ship v:a;» improved vi~.h freedom of r.a'fc-ct ev.t- not content. 
Occasional] y, the latent convent of the hallucinations vas ej.iar.ten by 
free assoc lotion. Of the 15 depressed patients, 3 recovered to tar if- 
pre -psychotic level, 4 recovered from their depression and vone con si acred 
improved, 4 derived no benefit, and the treatment of 4 vas dascontiat-cd 

prematurely. . . 

• * * 

. .Vithin the limits, of. this sample, ISD-25 dec-s oot' appear tc bav» a 
sign if leant therapeutic advancer c ever other' drugs in eases of tVcr.ri-.'.sion, 
although it appears to be valuable as an adjuvant in a r-umcer cf easas. 

It presents come dir-au vantages. The anorexia it produces may accentuate 


- 31 - 




V~ 






.•!%** * 




1 • 


veJgiit re is ror/j tendency for .•.nc.rilu to r.fo..r pro longed 

dosage, t hi:; ray bo ix-ieratlii to 1 educed J.ood jiiLaxe. Insomnia 

is of let: aggravated. 

The possibilities of personality explorations through direct 
eo;:r.un ice-tier. envisioned ly Stoll r.ofc realised . J.nD-P.£, v«ic 

not c-f value- i:t prcrctir.;; ircc verbal exchange , it is of potential use 
in iicrscr.nl ity exploration by the analysis of the hallucinations vnich 
it producer.; for example: ore patient reported r. colorful medieval 

parent j;r.d rvudo n sh-.'tch of it. Alter the effects of ISL'25 had uorn elf. 
Ilia chctch van presented to the patient vho at first could rr.ahc notnmg 
of it. On free askccinticr:, the patient brought up the idea that the 
medieval figures vere reoliy psychiatrists, vith whom the patient had 
been associated. One figure vas cravn vdth an open door for a. north 
and e vjneev for the ore good eye . this psychiatrist tallica too truth 
end cav only half of the patients ' difficulties. Another figure cravn 
slantviss or leaning vac .considered a drunkard. A third vr.s pictured as 
a hnicht vith a visor cravn cc-th open and closed. Associations to this 
drawing suggested that the psychiatrist v-as tvo-fsr.Cc.ci. A fourth armor- 
clad figure vas in reality a fcr.nle, suggesting that he vr.s effeminate. 

The r.edicvr.l setting vith its rich pagoctry and hapless figures 
Enggscieu the moivalance and disappointment about psycho-therapy. Thus', 
neither the patient nor the psychiatrist vas left in doubt as to the • 
patient's negative feelings vhich had previously gone unrecognized. / 

By contrast, projective testing during LSD-25 intoxication vr.s less 
revealing than that acre curing the normal voting state. All patients 
shoved narked cccstricticn in the Forr>-Ir.terpreiatian test. It vr.s 
inferred that the patient attempted to- compensate the effects of LDD-25 
by an- increased effort at adjustment. 

... ..These data -appear in hasping vith- Cor.drau’s observation 12/ that po 
definite c-er. elusions can be drawn as to the diagnostic and _ therapeutic 
value of i. : SD- 1 25 ; p . ’ ~ ;• . . 

Besedetti. 5 fj administered 2 single 50 gxtsr.a doses of oral J.5D-25 
Vitkin a span of 2 hours to a. patior.t vith an alcoholic hallureiro.' is. 

At the beginning of the third hour an. acute r.z i In e iru-.t c r i c psyshor.ir. vas 
observed vhich lasted for four hours. During this psychosis tvo separate, 
but simultaneously occurring groups of pcychcpatholo.gic.nl phenomena v;re 


LSD-25 aids psychiatry in the following manner: 39/ 111/ IV ia 
highly suited for the experir.er.tr.1 production of intoxication due to its 
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r,i r.i[Ot: ; ;-j th'd of ai.pl ir.nlJ on and V.r;u;v.' it produces ,... personal 
unlar-.ooir.u in l!,: p-.iticr.t, curing iTilro-.hi; tics; (2) lL possorses 
iidic l i vo w. 1'..'’ j a self -oxrarii .mix; o f the p.;yr.ici.ii. • (.->) !•' 
therapy it facilitates the contact approach with the patient; t - z a 


therapeutic shoeh 


it .'• , .)' ,r, ars to rive results a iailar to o.-hnr 


methods’. Interestingly! the i.ba-?:I}' intcxicaticii, of ter an initial . 
mnia-lihe sua ; y-, can bo shaded no depressive catatonic-, ..r.-.-cpm anic , 
or paranoid. Sue!*, ch-ness or coloring:; depend, in r.ll probability, 
vnon personal ciopco.it ion than upon direct action of LSD-25,, vnac.-., 
many othc-r pni-cuc, cun apparently cr.ly produce the ur.specii ic r, yr. drone 
of an acute cr.c-r.nouo reaction type.- It is hardly suilaolc id 
frai:.cvci’; of sorr-al psychology as a personality tost, in spite oi «.::e 
mny individual differences occurring curing intoxication. Li2-:e a_l f 
intoxicants it discloses pathological tendencies. These, vhile not so 
important ic everyday life, permit conjecture of the manner, in '..n-i.cn 
o person nay be coax- psychotic. ’ • 

\ 

A chemical analysis of normal cerebrospinal fluid has disclosed the ^ 
presence of 11 amine acids: conspicuous by its absence is the arr.iac acid 

tryptophane. Tryptophans is. however , one of the constitutents of. 

LSD-25'. lu practically all coxae, resulting in an exogenous reaction tyr-: 
one can expect the follcving: (a) pathological deeo.-rposition .ox protean; 

(b) that the substances of pretein deccr.position my enter the cerebro- 
spinal fluid: (c) that these substances are probably closely reiat/cd. 
to the amino acid tTVCtopharc virion is a constitute n c Oa 1— D-.-5 . — • i — ^ 
similar it y bet’.. -eon tryptophane and LSD-25 my cn_y dc aceicenta.'. . . 

However, it may serve as an indicator that LSD -25 my aleo occur an h uma n 
metabolise; . V.b.ether the body r.etacolisn is capao.ro Ca foiling ovc.. a 
chemical substance under certain circumstances can no c sa theorci-j-caliy 
decided. ’ ' • . •••.-•• •• - w 


' - Busch and others U3 / administered" LSD-25 to 29 patients vita v 

type of mental discurbnnces . -They expressed toe celicx .. tlmt the dr 
induces- a controllable toxic stare within the nervous system which 
re -activates anxiety and fear yith apparently y.ist enough euphoria 
tiit recall Cf the p ravelling experiences . It docs this without the 
slu33ishr.es s’ of rr-cc-ch difficulties so frequently encountered vi.vh 
On the basis of this preliminary investigation, LSD-25 my offer a 
for more readily gaining access to the chronically vitharavr. pav-icn 
Further, it my serve as a nev tool for shortening psychotherapy. 

The. effects, of LSD -2-5 and no sealine were -studied in sehizcrhrc 
patients by }Jcch .and ethers W It vas found that psychological o 
V’ere produced in these patients and that their cental sycniocstoicg 
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marked Iv The observations rrv’.c vith V.\:: above -muni, iic.nd drug.; 


on no : -.1 .1 indivibi;-. I: - . vora c ro<J vith t.'ir.sj o: - *- - l * < ncnk.-ai'- ....vacSK-..- 
y-nc-il lue-and VSO-Zy .-.re drug:: uhr.t disorganise the psychic integration 
>f u person . This diserguni^ttior; is trach more apparent in iMihinoo.u-cluc;; 
.han in normals. ‘/no reactions of 59 schiscghrpnrc vatic-nts ••■oio 



c c: 


freque... .. . . . . 

tlsrcruf. Many patients displayed hostility, and paranoia mani-oscations 

vere very frequent. 


Frccerking 5 0,/ employed beth LSD-25- and mescaline in psycho v.-ai-py*. 
In the course cf early experiments, he noticed tnat'tno stecc Cj. ^ 

intoxication, so produced, vas meaningful and significant, its conten- 
■being similar in character to those of dr fans . Each period of intoxi- 
cation brourht- out particular characteristics of the person on uhen the 
experiment vas conducted. It seemed to be an attempt to present and solve 


exp 

his 



-re 
tho 

formation in the direction of a cure • In one particular case, a igan ^ ^ 

accused cf murder claimed that he had no recollection cf tne deed . unaor 
the intoxication of 0-5 gran of mescaline and 75 sanrea of L5D-25, the 
accused admitted that he had net committed the crime but that "ar. 0 t.v 2 r 
one cf him" had done -it. It vas concluded that although the accuser, has 


ac 
'sciou 


stats of subcon- 
(Fre corking) . 


tually committed the murder, it vas dene vhile m 
iousr.ess, a fact considered earlier by the author 

The many phenomena such as colored pictures and experiences of 
‘ bodily transf crmmtji.on , are either, purely sjcabolic in^ aharaeper, _or repre- 
sent childhood, sometimes to .the moment of birth. * . 

■ The ’ir.eici.tibns f or treatment of '-this' kinc 'must 'ce' strictly defined, 

and particular circumspection is indicated vj.th very are: ions patievr.s 
suspected of schioenhrema* Tho physician muso have subm*.ed vo an 
intoxication himself to be able to realine its possible effects. rr.e__ 
effect cf mescaline is stronger' and more eve rvhe Inin -. iiovever, LSD-25 
is usually more effective in cringing out remembrances. 

Delay and. others 113/ recently shoved that LSD-25 produced 2 
Gyndromes, in addition to other disturbances. The first vas the acute 
exogenous toxic syndrome of Stoll; the second vas described as the hyper- 
trophy syndrome of the exterior personality. ' 
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li r;:i? i Jv.*a. J.v: epic’', sic Jn I’o.'trv -it 1.'--? h I ranee, 

;r r *.;•.? c:-. 1 . h. ■- t>;v ; ■*.; J *. '.I r,o c V 'll. a vJ.l 1 .'-\c v;- > b-l lewd to 
have L '. -.d j - :l.r. :1 by cad i rc.n cr.'.ol •hear log rye, i': typical. r ; no 
the cer.orn.l dcUehod hysteria, mcl tc.rposcty r-r.tol 
iroaivmr.t cf v.ir. 1.1 v.a nyc-'ivp ! col t>J reaction:; l(» rrs'Ot C, b 
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ISI3-25 -..-ns .reported by V? yl 5U/ to relax the nfed end to pvodu-:.- 
. ir.craar.ed v-rva to talk. Advancers of this feet can be utilised both 
for therapeutic: otc-s r-.nd for operational uses. Valuable disclosure isty 
be obtained freon persons under LSD--.? .intexior.T.ic:) sines the ability to 
this!: i.o cot rsrke d iy fcipatred. The- proc-oss of cisoiplincd, logical 
ebstraet thir.birs;, retail'd in alroot all case c. of ittoxieatios, coultl 
hovever, only e-a acnci'p listed vith considerable cl fort. 

• It vas reported by a HurstT-ian scientist that to- the bast cf his 
.* tnovlcgo (19-Ve.cd earlier-) r.areo-aoalyr.ib va? v.o'c er.ployeo. ic 

exasication t~ thv.t ccccrry. I;ar-ao'-hyaoor.is vas cozitiras used for 
treatsont but cever for. exsninatioa. 22/ 

Prior to Uorlti nor II tie polieo -.rere' cot bnova) to er.y0..oy aktsdron 
•.*. to e lie it coaicssi.cns irevr rrinoeeVh. Hov.ivc-:’, by the results 

■ of ti.c.at::p*.:tc of today, this • sobrao believed that this drre vas bai»c 
used, althoush fee has no dire at evicltcae.. 

In talking vith- a Hunsarlan poliee officer. erd handvritins carports 
vjio had been eavlcyed durlr?: the esrly stages of tha at fa i r 1 : d r e nxy , 
the source coec-ivdod that the Cardinal vas ervaged. His eor.f os'. ion vas 
induced by the alt err. ate use cf elite drop e.r:,d i>r.opolra.ine, th*: ::err-.tr 

■ speeding un physiol.c-gacal rc cations and vhp .latter sieving t he a dovu. 

Iho source retorts ha vita heard of this rcathod being used. It vas 
cstiracod that if this procedure verc carried on for four days, all of 
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io i:!;-.’.o. : ic-:vj vcv.ild le ccr.-plctcly annihj.li led. Further, 

; Vi.’jlci hv.ve no ccrcem i or moral coder., family, or ethics. . 

,*» •*■ 
y On 20 .March I-re Z-e.dor, v. nephew by warringo of J)r. Ueil, 

« !.i::LLtor in Hashing ton. van arrested for the iuorepor use 

vfio c.:.yj evjpr.:;. mills ::r.y bo a clue to the origin of charges that 
•; van the ran yho erin.tr. js 'cored the drugs .to Cardinal .Mlndzcnty. 

•uhOi ,.z .i.l was r.f axemen for his nephew or it could novo teen that 
ra.1 was r.t one time associated with Zed or in truth serum rcseare'nl|gj) 

slated 1>~ ; ~ s jf 

The syster-eti.c use of drugs for the production of artificial 

is not r,i;,r » kut rather cates frera the early work of Kraowelin 
1 r ' il0r ”~ r -^ "‘•’p Mmyer-Groxr.. II7 xbrnc-rjjcents Lave teen performed 

^ vnj.cn r.:esca_ir.e, hashish, bulbocapnine, cocaine auct similar chemical 
lostances prccuced excitation of the central nervous system and 
wvber results which characterised them as strategic medical agents. 

Kescaline is found in vide use as an intoxicant to produce ecstatic 
, < .\ or special .religious occasions among Ked Indian trices in Mexico 
ti 0 ^ A - 2rica r ' 5£r ths Mox icon Border. The mescal buttons chewed 
tv „r. e Ir.cj.eys were icc-atiiied as parts of a cactus plant. Early reports 
fcisciose tey v«s drug was renticned in the. description of this uavt of 
I.OXJ.CO *-y Scno.gun early in the loth century and that the "prenhetie" 
Qualify ox pcyotl, the native name of the prepared cactus, was probably 
Lso-n to Azx.cc nodieiao before the conquest by Cortez:. 

Tne active ingredient in pe-yotl vas studied in 18$'8, and the 

Tr' U S idat - C:d ± ''\} 9lQ ." I ' : - sct;iirie ls 3, fc, 5 - triucthoxvphcnyletbyl- 

fiGinw* It his t*ic x’dlon* i iw.£j slii'uctxire ; 



It should be realized that the outward teha.vior of the subject 
acutely inucxxoatcd with mescaline is relatively ncrrml. H° 'av> 
absorbed in his experiences and will tali: about freely but rat ally. 
Only ii tui intoxication has become extreme may he lose control of hia- 
celf and sin.: iaro a sleepy like stupor or delirium. Hashish, in contrasi 
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tide.!. Mon, it he V'-cn .'.urrcr. led in.vj Li* d- 1 o:: icr. IJ c:i oC r.mllai* 

cutis l ..:;cos it) lh :• liver ray Iv-tid to Heir acci 1 ■•ele.tim in vie blood, 
enuring r.on.l'il. disorder. Kc-uce, the study of k: untie function is 
iapor to. ;i l- in l ho etiology of psychiatric Hi sen ce.'J . • . . . . 

•i ‘ < * 

. In n recent publics. I ion Huxley _ V;/ pointed cut tie close sinrlarity 
of - the ' ckc-ai; si cc.vpo.r.i. t : ; .ot) of r.nocni^ttc end adrenalin. hlbscnuont 
.void: indie axed that £5 had a at) uctvral biochemical loin Lions hip 


to thine ccmoeaec. 


Then 


the discovery that ..drcnoshrcr.a, vnicn as 
a product ci the doe re-position of adrenaline, ' can. produce many of the* 

‘ syirptor." observed Dh rrscaliua inro.vicr.tica . but sdrenochr c:re probaoly 
' occurs spcsto.rc-c-usly in the hurar. body. Iri ether vorcs, each, one of 
•no my be capable of rm’.'.u; as. curing a chemical, minute fever, of vhich 
r.re- hriO'.;:i to canoe profound changes in cohscicusr.osu. Certain of ther.e 
clntgc s nr-?. similar to those vhich cseur in. cchitcphreninj a plages of 
the lV-v:tieth Cettury. Is the teen tab die order one. to a. chemical disorder? 
And ic the chemical oiccrcer due, in turn, to psychological distresses 
effecting the adrenals? ‘ • 


Tie action of cesealiuc is to inhibit the -production of cnayass vhich 
•regulate the- Eupply of fire ore to the bra i.n vhich- is in constant need of 
.sugar , ’./hen the normal ration of sugar -is - reduced, the ability or 
faculty to rerrenber and third; straight is little affected; visual 
it-pic-ssions are greatly intensified; the vil.l suffers a profound change 
-.'forthe vorse; and, interest -iu spe.ee is -diminished ana interest in time 
falls almost. to aero. . ► 


I 


■ •*■•!. -To' most ‘people, mescaline is c It o si- c or.p 1c 1 c 1 y innocuous.. Unlike 
cioohc-j.-, 'it does not drive the taler irito uninhibited action. . Under the 
..•influence -of 'r.~ snail ca, e. r:an minds his ova tusivoss an a suffers- no 
• xonpsin.Ktbr-y hssssver. . Of the lorg-rr.oge e. once cue. aces of 1 chit: a r-.esc-aliuo 
•• regularly very little'. is hcovn. Although superior to cat air.:- , cp.tuu, 

. alcohol r.r.u tobacco, it is not the ideal cirv~. Unfortunately, there is a 
.aitiority l .vho find .in the drug only hell or purgatory.. 

- ‘ At different tir.es, iloch and others ho / acr.ini stored sodium. r.nyt-al , 

; - pervitin, and mescaline to each of 1 6 patients suffering from the 
.pse'uprnovrotic fore; of schizophrenia- ( C-r.oup I), £4 patients suffering 
free. - at overt. form -of ‘schizophrenia vith slight to moderate deterioration 
(Group II), and 9 schizophrenic ps.tic-r.ts with -. save: &. deterioration 
(Group I'll}.. In. the first group, sodium rrytnl shcvoci a ncrr.-ilir.ntio:) cf " 
75 pci‘cent of the patients, with pera-iti;),. Jo pa recur of. tire patients 
uori:.al;.sed, vhereas under r.-e Realise no noraalization too'.: place. Instead, 
.in every patient 'under mescaline an intensification cf sc.co aspects cf 
the ’exist in g clinical picture vas achieved. ' lu Group II, G ?.., > percent 
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of the i-.-.v j'.-ut:. r.ho'.ed noiv».'.li" ; ’-t io:j v.j.th vr.wl-.l, f'T.f , Jrcont . . 

liomnlitnti'-n vith i er.-i : an-.! an iMonsif Nation vith -a V.J 

percent . Jr. D coup Vi I, normalization with avytal van hh percent, r.r.-i 
vith pervitin 21.2 'i^rccui.. A.aain imueali no intensified zoua aspects 
of the clinical pictures i:i nil patients. 

Pc unci; JDS’/ administered sodiur nrytal, pear it in hydreehlorido y’;* 1 
lr.escalir.o sulfate to yy schizophrenics. In addition, 2y of these 
received Ifii )-2y. the rhzrrziaolo-jcul action of codiur. e.rycal van 
cl.vsvi^-d c:> a normalize:- of clinical syrr; t or. a to ic :j ; ; mescaline and 
an ir,tc::= 2 fiora; and, pervitin Vended Jo- produce an unscnhl 
elate vith cd'-ul. representation of both noraalinntion and :itn.easii , 

Solus 103 / tested the r.sr.onthylar.ide of lysc-r.~ic.acid (lA 3 ) cn ceuh 
normal and mentally sic’*, patients. Small doses administered su«.e'j v-az-jv. -i»..y 
t\> normal neonle produced indifference, paralysis of tec nine! vinh 
intensive. depersonalization, and insomnia. Administered to schizophrenics 
vith paranoid - r. - lie c ir. at or ie states, it produced a state similar to a 
reversible chemical lobozory. IAU r.ey therefore to rc carded as c-. ne . 
type of sedative vhich is different fren the sorcizura «a and ir.orpnj.r.e 
type drains, and also from the sympaihicolyzic ana parasyrrnai-iicoly v-c 
dro£s. 
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Methods f or IneTvu .-. in-; iVo-dur tl en of 1 ot. 

/ 

Measures ’./hi eh have been or 'could be employed by n a lie- no to 
Jncrcr.cc- their sy.pplicr. of valuable ciyjot drr.yn as veil as MSD-S?' arc 
listed as folio vo in ncccndin;; order of cliff iculty of acco.upl ishr.cnt 
fron the standpoint of scientific capability: 

The- Tr-rr of ici ion of lb-re icier. h "r.rver tir.~ a-.:! «;+ 

— -hie could be carried out as a ici^ToTs ”inT~ith a 


y rail 


Ground and are overlooked. Hovcvcr, cr.ce the er~ot is harvested 
adequate storage facilities should be rr.ee ave.ile.blc irr. ved lately 


er£o« never roe. cured as r ; r~h la alkaloid content as die the errots frci i 
other countries. ■ • • . ■ 


■ins rye under .favorable cliratip condition. ..Certain'strains of errot~“‘ 


* - hZ - 




4 *.‘* *«, 
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irjv-’Vr- -'it nr Vk-M T""'vl-l-jn-i y-.'dh.’k nuns. — line actual roakvtiuo 
cf itici.til p;-j ;iro i-.v.ctJii ' t-.'V i j i.trc.I:.T J. ct*.*''.? consist:: c. 

colluc ! i:\; cun id i a v.nox'.'i in'.ecr ;.d plant:; end awv! yi~ " these toner; 

to Hi.- her.;-, i lever. A. Stoll of SvitrerJ o"k 1 h;a developed a racJii;::: 
vhlch punctures t.'.o nodes of:' the rye i hi lot escesce plant, nml the 
xvethod j s used in oibnr countries. Acted iiiccul— ticao rcc'jiro:: p.- ijrca* 
deal of rf: Jibed lnoor r.a efficient inoculation- requires -individual 
attention. M'jch less off iciest techniques slight include spraying tree 
plants vj.thf dcrotia just he Cove the iasveringperied or flooding tk 
earth vlth spores just after the last frost . respite the xccr.nac v.e o 
inoculctio:) iped, the results will depone largcey cn veatnnr coriciioxono. 

ff ; v 2 More F;ff latent let tlirni !c.:i or AVrdo v'd Co -itc-n t of hr rot In th e 
lisnetd tuF Tor lir r-oT" — '.u'ie ~ci i' J.src;:t~p : H neuron or hign yrslcr, or 
alkaloxd ee.;T ;ax licra a given arson of of raw ergot requires tha ult.fv.r.ia to 
' phr.rmccut'i sal skill . ifhis has teen coos by fins eke; Ltd., and others. 

- Ittverthdoss, research in this area offers a definite challcngs to 
scientists. 

Biosynthesis. — Comparatively speaking, research in the biosynthesis 
of ergotT has~ia-t e iy coi'atchrd the surface. Clv/ :.t*xs r»v:r river. has teen 
■grown on evtif idol raclia, and although there are cod Iretans reports 
od the quality and cc-r-sreial value of this product, several countries 
are actively studying this procedure. If sod vhsn ccrplste biosynthesis 
• is accomplished on a practical scale,' knowledgeable sources reel that 
Sand os will probably be re sponsible for it. 0r>3‘ in dies ties of success 
in this venture would be the s carted cvrtailu-r.it of their- raw ergot 
procurement . The partial synthesis of scree of the ergot r. Haloid o and 
the total synthesis of one alkaloid - e'rgor.ovine - has already been 
accomplished. .. • 

. One 'of all of these E-tcps could "te' undertaken' byuany nation, espe-ud- 
^ 'ing upon the long-rangi demand for -c-rgot drugs and upon the level of 
■'.scientific effort, personnel, and facilities al? cited to this objective. $7/ 

Switzerland -has r.anifestad interest in certain phases of U.S. vrork 
. vhicli pertains to the biosynthesis of ergot' alkaloids, go/ 

Cultivation of Ik-got in the Soviet Bloc 

Haturally occurring ergot is considered of ccmrcr-elal valve in 

. Bulgaria, Ccecbosiovokxa, Za.stern Germany, Hungary, ?alr-r:d and Eitnar.in. 

The ergot of eastern euroncan origin has a lover alkaloid content linn 
jaost vestern curenean varieties. 
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Bair .'.y.irt. . -- Special a rear. h.v.-o been ret aside for xr.-ovi.rr' ergot in 
.'.garifc. *r;;oih:*r tire Yhavr.aciUtical ir.dvobry cf tir.b ccunvry :*.c 

..able of processing vw; ergoi is, as yet, v<: huevn . In tire post 
..'.gar in has been one cf -t'.-.o best ..r. (.*.;?££ s c - supply of ergot containing 
alkaloid ergot?i:ir.e . /?,?; \. iS* ’ *' 

C 7 .et.hcr- 3 .ovr.kia. — Successful cultivation of ergot. has been reported 
.» C s o c k c a I o v a 1 :. a . The r.ethods used ore those which reportedly vore 
.•vclcped j.r.d publir-h: d by the Swiss. The ergot cultivation px-og.raii 
.. carried cut;., b/ the Division of PI ant Cultivation of the Ministi-y of 
j.rleulturc . $-'>/;• Csceh faxr.ers are being encouraged to cultivate this 
.op.,/ 65 / The goverment is also resorted to be paying a good price for 

gfT 

Eastern Oerrsn y. — Ergot is now cultivated in the Plant Research 
:stiti\r.o of the Acudsny of Science, Gators let-in. The Plant Research 
istitute undertook the cultivation of ergot as a result of a failure 
: 19?1 to obtain fren the East Geraan and middle Gerrsan rye fields 
tough ergot of sufficient potency to meet the phax-zsccpeeial standax-d 
:* East Germany. ifs’ 

** X 

%*#»■'** ** 

Lax-ge- scale field experiments involving inoculation procedures y 

*re carried out in 1952 and 1953 ; £ 71 / and the constancy of alkaloid 
"ntent of various indigenous stxail^s as veil as Hungarian, Portugese, 
d Finnish strains vas recently reported after an extensive and veil- 
•'lucente d survey by the Plant Research Institute . (do/ ^ 

Ex-got extract, valued at $0.2 thousand DME (Cerrun East Jlarks), vas .. 
'.•duced during the first x*alr of 1953> at VZB Araeiv.itT.ex.vcrk, Dresden. ^ 
-•nty kilograms cf Scca le ccrr.utvn extract (ergot) vere to be delivered 
the Russian acmiiiispraribn in East Germany in 1953* E'£Ota.-ninc^^y 
1 ergotexine are currently listed as available is t h e ‘ Ti' J' : r" > 'Ar st e k a le n d - 
1. Ergot products are not ..currently listed among the State x-eserves 


phai~accutical supplies. *74 / ?- y \j$% 

There is also a laboratory vhich is exclusively devoted to research 
ergot. alkaloids at Arr.neiixittelv.-rk, Dresden (AID), located in the 
ser Kauauc and Company, Gartenstrass 3.9/21 in Dresc.cn-Radebeul. 
•addition, .iicr’: or. ergot is carried out in the Biological Institute at 
a plant .*75/ This work xcay be connected vith artificial culture 

adds for /growing ergot. One report indicates that an unsuccessful 

rapt lias’ been cade at this faetox-y to grov ergot in svib:.-err.cd cu3.ture, 
fungus* grew but it contained none of the ex*got alkaloid 5 . ./ilV 

/ C ^ 


S.--' 


\y\ 


RtE^G-R-E-T 
C3A--Intemal-’ Use'-Only 


i 



l-t-T.-'l i’j r/rn'.rj jti Hungary r.ud Is K;iC.v:i to Have b:t.-:i 
c:<pcu ten t - c > i c World l.bv if. Hungary was r.t on: tin/.- regarded a:; one 
of the lest source:; of unp].y of ergot, ccrk.'k :/iug crgulvrir.:: . ;'/ 

Research van rcpcmtcdly -undcrtakcri in 1993 to dcvej.op artificial 
culture of ergot. A Kur.'-urjc.n research installation, locat'/d near fan 
city of pud.apest, has conducted c::ocr krauts on field spraying vltlj tho 
cporcc mid ocnidia of ergot, usiug’90-lG0 kilograms. D.90-aio lbs.) 
per hectare ’(2.H71 acres). ' 

Poland. i — In Poland, the people- ere bc-ing encouraged by radio to 
collect ergot- and send iz to the provincial errot buy 10,3 officer 
because "considerable quantities of raw, unprocessed ergot are needed 
in a certain char. leal p race ns". _c9/ Host of tho known research 03 * 

ercot is carried out- under the Eoosrtrvr-rit of Acci-vulturc. The Institute 
of Phytopathology ML* the Agricultural Srliooi, Fozcan, is doing research 
oq this prcbler.. fee artificial cultivation of ergot has reportedly 
begun in both the field r.sd in the laboratory. "In tho laboratory, by 
cultivating ergot in artificial nutrior.ts, it has proved 'possible to 
obtain fungus xormfcious similar to sclerotic". Laboratory produced 
ergot reported]}' ecu roans the three, active substances: ergotoxincr, 

histamine, and tyraminc vhich are formed in ergot under natural, 
conditions. 70./ • . , ■ 

Kuraaria. — Ergot was cc Heated f'or export at least up to nid-1943, 
and depending upon the climate, 1000 to 3000 kilograms of ergot vere 
collected annually, 63/ 

Soviet t in ion.' — F.cseareh on ergot cultivation and collection is 
centered iu zr.o Ministry of: Agriculture. So.ve of tho work has taken 
place at the’ .'institute of Plant Protection, L-cningrad Acad any of 
Agricultural Sciences, Lnnihgicd. Zzcperirents conducted in I 939 
indicated that the ' arraying cf.-rye -yith a solution ..containing ergot 
conidia vas a suitable, ret hod f nr -cppr.'^raial purpose- 5,.. ' Ik; hub since been 
reported .that' there vera still further prosit r;s to be solved. 7 -ha so 
included the cultivation c>f artificial re i is. . the phevracoloaiaal testing 
of r-elerotisi of other fungi, and the development of cev straits of 
ergot vhich could be grown cn plants other than rye. 


in foreign 
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lu recent years no Russian /erovn ergot has appeared 
markets . Ergot has occurred naturally in the rye! fields 
many yc-ars, and it probably has r.ot diminished. Ihis may be the rcr.ult 
of its low alkaloid content vhich makes iz cermsrcially u:* attractive, cl/ 
yhej'o is speculation r-rsesg ergot • specialists that Prussian H px'got is rk.‘.:":d 
vith the .Spanish and Pc-rrugor 0 ‘ quality product and sold .irs the latter. I'k 
mixtures have at times appeared quite obvious. • - ■ . 
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f„lMv.-!.> n of ?rrnt in O t her Cntt-rtr i^ 

‘ , . crtil-Jclv.l iuocul'.l-.ic.:) 

Tn V ‘‘ r ' t rn r !urc;' - . ovr.ot i-* va-u1.v.«‘.o ^ md 

XD ,uJ il — U4V * 1 . , v,., ' i i '•crl'ir.c 4 Au C^Xl«-> c..*a . 

or ryo 1. ocmfel jwwitijK W&* ^ 1,1 -ci «. a«» or 

]S£ Si’S yield or f *l r r J? rB 

r- 0-_.2 ^ ^ ■ , . . .„,, re- 1 ':'’ Ih.’j.tr.eriaim v\,h so...- 

also c^U^c^o Vurccr^tc^jn 

Indio. India also collects in the province 

creot alio occurs r.r.nU'.r.-^ in .: rC irally in Minnesota, 

of l*nitoca, .Ca>,ag,-ar.Q price of tto ^ 

tto* tto eo 3 . of totor 1. no. o 

financial deterrent. hj . - 

. , • ■ . •...! ,?*« c ,, ' < 'n ' 4n clo i*i tlic UnxoCQ 

«*? J-tteapto ^.rSvTtstoto. <* «“ 

gsst Sf 

the 1 -ra'osl pvoi'ietiCT ia Svitierlond i= ooou. 5_ :..,. 0 .. i; .--ol- / 5 

?T^™’ oulotitlos or 

tons. (£/ -i-.jO- U -* J u „ . ^ t>c^e areas vnere 

hlGlwr quality er^ot, y„*ce occurs ~ Q Z'/ ‘ 

cereals are crown in tne xceriaa ream, ale. ay 

India. — In 1952, the Government o* .-Acra.,, Iu -y, - vuis 

ulan fcF*"the cultivation cf er-ot on a 40 acre pic, u th- L,; 

pxau j.v/. w..~ *■ - . . . , 4. ^ v-^ vc2.r* /iccoz Ci#.i;s 

of Madras vith a pro sue, ion 0j - ei ''~ , ° r . fr o, cxnerisicnts 

to the director of Agriculture t:* ^ ^ 

have shove t.uat c-rso, Oj. hi 0 n &J ” a — ^double t v e alkaloid content 

• B^ea. Sere specimens are raid ,0 con ,o.-n clou rue u-._ . _ _ .. ... 

— of the lest imported^ .varieties. 26 / •• • • ;• ;*'**.; ’ • „■ 

. ; -ytjis re^Wd^t -or W « £ 

shipped ;tt> Sanaos yearly icr save. <..1 1>0u; ' 

_ • ._ _.,_ rs 4. ^ r'C'' T ' j, '“cir.l nrodx'.ct rr.a there ha^ 

J r.pan . -- <-r.pan T ^ fie ini fermentation. M. Ac-e 

“been some basic research -n - -/ ^ ~~ T .._ on j,.. ve published 

• yeport^on” th 3 °aliilold productivity of the er C ot fhn^s. 82/ . 

S-rif e-land. — Bavins Vorld fer II, the £&i:doa' f ira in Svitneriaud, 
• vvlWr^-^ -unnl'cs g t ~ crr.ot because of the exigencies o, , 

Ao. 

■ £^-<« «* ^ Stete - 
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One source v.'.-.itc tl ..n::t.:’- fi ^ J * J , .... -Vo to 

>« c ,KV lc: : !f : :: r .L -r to voir.uu:i. 10 / 

AUJiov : .;h this vrc-.u« is no J c.i-co Hendon 

to date. Tills prc-.ru ray r.ol t.i cc-.?_U-tc.Jj oax...f.^ *; 7 ..... 

- . 

infect rye. 

The possibility of ( tcrl; ~ ^ t d 1 an” wild* ri rg° - 

cone Koic.s cr.fct l iclos vere i-- : - 

vas r.ot irrerted *Ja 195 v Previous sMicsmt* Ox W>- I- 
osountc-d to 75 tons ]*r *=rJ» for several year.. do, 

n 1v D f> is considered by nost cowrces to no 

«*?& =££jru=i*. - 

«ec«tivc JT5«S», «S4 « %'X^iwj t?.« rW is Inosu- ■ 

to learn their electee or success. at as o 

«2 «*»- 

by the preparation of certain strains ’of fusses. 

Tn Svitr-V-and as in other countries vhere ergot ir. prod-JC.Cv. by 

artificial i*oaulatioo, naohires have teen dcvexocea xoi t— tox^ 

of ergot. 7 6 / - . .. • . • . 
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uaitsa sirtot. - Etcwt ta® ’'t it=a 

fit ^ t ' ~ tY - ? e •.'■■- v 3 1 research rro-jos to preouns erg^- ^ J / 

fcitoi. »«»*». E» £**>»■ a* 

pr.vaii«l» oi aatcwtta. «. 

disease cf rv; is caused oy a «.;»i..ii v.— i >.e — - "■** , A .—•«■! 

• this process' is feasitle. To date, the wr^hn^tc^aily c^uv,, ♦ — 
the <2c-velcrr.:nt of suitable erovth iiedia. Scra~.j £* £J — v - - *• 

Claviceps has also been started. . "V 
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AH hough livid iuoculal; • has Veen .'vococsfully accomplished for 
••riiiy your:. on an basis for lub.'.rr.lery use, inoculation cn a 

profitable rev:;, are j n.l scale has not boon accomplished in the 
United Stales. 57/ 

The United Slates lies >5 acres for ergot production (l arc 
in Michigan and 10 in iiinnecotz. 

• » 
frr.de in ot and arret Alkaloids 

r— I* . 

The latest quotations of i'ubrii.ary 195-' indicate that ergot can to 
obtained on prcr.pt r- hi crest iron Portugal at lo shillings (£2.24) per lb. 
.Many sources have stated that small amounts of ergot are processed into 
the basic nlka3.oiu5 in various countries, but the largest producer is 
Sandoz Ltd., Basel, Switzerland. Most international trade is, therefore, 
conducted vita this company. C nr U.S. company is known to have . 
purchased 100 grams of ergot alkaloids from Sandoz in 1551* 10/ 

Various sources reported numerous purchases of ergot and its 
derivatives by the Satellites throughout xhe world, indicating a 
notable interest cf the Soviet Bloc in these substances . Specific ship- 
ment have included: . . 

f 

1. Hungary purchased 35 tons of ergot from. Belgium through Central - 
izpex. 77/ 

2. A notorious Bast -Vest trader contracted to purchase 250 grams 
cf ergot 5 n (COp concentration) from Laboratories Bspanoles Zelta S.A., 

Hi dr id . 75/ This shipment vent to an Austrian receiver vho purchased 

in' additional lot of 250 grams of ergotin, raking a total cf 5CQ grans. 75/ 

3* Portuguese agents also canvassed Spain, purchasing large amounts 
*f ergot at a very high, price for shipment behind the "Iren Curtain" 
through Portuguese ports. 77/ 

h . Sometime curing 3.951, the Soviets purchased a large quantity of 
*.n ergot derivative. from Sancoz, Basel, Switzerland . This vas 
trobably the largest order Sar.doz ever received. The drug involved vas 
Either LSD-25 or d-lysergic acid, probably the former (according to 
*-nurce). The' quantity supplied vas allegedly sufficient for apprex- 
••nalcO.y 50,000,000 normal doses . Co/ This amount far exceeds estimated 
> vrld production, however, and the amount shipped if any, vas probably 
-.uch less . ... 

.5* In 1952, the Yugoslav Government purchased 700 grams “"'of ergot - 
•'line from Intersanitas S.A, cf Lugano, Switzerland . This purchase vas 
•*7r a military office in Belgrade. 31/ 2>/ 
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ro.-.r-ivn \ t y or ITry ot. 

jt Jr; ih-.t 1 :m cr -oh would to r.to'.hpiJcd r.s cox-h lecnur-c cy 

Its eicircr.-.e tendency to deteriorate, ’incre are no e.den .1 lucii .1.1.10... - °- 
ctorinj It over a poricd of yearn. Even the ptedrym;; and syboequent 
vocv.uia st.orr.~o of cr,~ot is cttpccsivo and not always Ci 
therefore, ausv.r.cd that if any r-t echo iliac were ueaerrnken, the ^ 
a 3 _kaloidr; of. the error veuid he first converted into .lysergic acid or 
that one particular - al halo Id would be isolated. J.n either case the 
product vouldj then be relatively stable aud could be riore couilj 
stored. 67/ 
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APPENDIX C 


Inti Ln lle. ticnr: - n.!. Person :; Associate?.! 
With •.oarc-.i ov. 


I. Soviet Bloc 


All-Union Tti.~i5V.it? of . ;> ] ->nt Protection, Acad-erv of Agricultural 
Scion;:;; j-r.-rii /. 1. Lenln'-raa . — i.'.c I'clic::!;:/, persons nave cccn 

associated :r±cu i -ns All-Union urseitjae of Plant Protection. Their 
publications relating to ergot are cited. 

BILAI, V. A. and PIDUPLICKKA, H. M. Poisonous Pur.fti on Kernels 

' of Cereals , 1?L6. : ; 

BOLOTNIKOV, S. M. and MOvCSICiCAlA, S. A. "Contribution to the ' 

Quantitative be terra nation of the Alkaloids of Sec ale cornu tin," 
Pharmacy , Moscow, vol o, no U, 1 9h$, p 23. 

GREBENNIKOV Winter P.ye in Siberia , Novosiborsk, 19l;9, p 53. / 

LYN075KY, I. P. "Ergot and Ergotism (Eafania)," Problems of 
Nutrition , vol 3, no 5, 1931:, p 2h. 

HASALA.3, N. A, Metrods of Cultivating Errot for Medicinal Purroses. 
State Publisning rouse orTTiaScriTi tera tore, Mcscov, irbi, IT 3S . 

"MARKIIASEVA, V. A. "Prorncsis of the Ahticipative Development of 

•• Ergot," All-Union- Institute of Plant Protection',* Len-5 rvra'd. • 

1935, ^105.- . ;r.a ... cf'i-,% ; *., 


-- "Method of Prognosis- of the Development of Cl a vice os 
Purpurea Tul ., 11 Proceedings of the Scientific a^earcP.”./crks 
of the • Aii-Jnicn Institute of Plant Protection, Lenin~rad, 2A 
1535, 1935, p 535. • ' 


- — — "The Principal Pests and Disease.; of Crop Plants," Lenin 
. Academy of Agricultural Sciences, Leningrad*, 1936, p 11:6. 

MUSI l:\IXC7 A , K. S. "Grain Ergots and Measures of Comb* tti n<* Thera " 
P 2lw .. f V 


— 5o - 

• * • .... 

■ *?, y^. 
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0K0T.07, F. raid A "TTY, 7. "focreart: in the Tc::i.n Proportion c.f 
Ergot in t::o Pr'ccr,-; of Proud --akin;:," Tran::] ution of the 
Sanitary F ;.vto: :o Institute, Gin;vi , /.osccv, 1929 , p 117. 

bSIIEV, A. and SHCHEPETriCV, A. "Removal of Ergot from Rye feed, 1 ' 
Selection and coed Crowing , vol 19, no 12, 1952*^ p 71. 

PIDOPLICHHA, M. M. and UILAl, V. I. "Poisonous Fungi on Kernels 

of Cereals," Ukraine Ac a deny of Sciences, vol 19, no 12, 1?>2, 


f 


P 71. 


PROKOI'EV, ii. V. and SHAPIRO, S. D. Production of Liquid Extracts 
of Er-"ot ( Ergot : r.a) in A-.nulos for In. joe tion , Medical inuu 3 try- 
of the USSR, 1519, P 33. 

RII53KAYA, M. and AKIMOV, I. "Data on Ergot Fat Constants and on 
' the Stability of its Toxic Properties in Relation to the Perio: 

.of Preservation," Translation of the Sanitary Hygiene Insti- 
tute, Ginza , Moscow, 1929, p 129. 

SKQR0DIII7DEYA, E. D. "Mental Disorders as Remote Sequels of 
Ergotism, " Translation of the Ural Scientific Psychiatric 
Institute , vol 2, 1935, P 122. t 

• TAT' LA HIM, A. H. "Production of Vitamin D, " Food Industry , Moscow, 

. 19143, P 62. 

VLADraRSKII, S. V. "Geofrraphical. Distribution of Ex-got of Rye in 
USSR and Zones VJhere Its Harmful Effects Have a Serious 
Significance," Soviet Eotany , no 5, 1939, p 77. 

ZABOLOTIIAYA, Ye . S, "Alkalci'as of Ergot". Tr. VILAR, No X, Kedgia. 

• (All-Union Inst, of Research of Medicinal and Aromatic Plants) 
Moscow, 1950 

Czechoslovakia 

' 1. Charles University, Prague- . — The following persons have been 

associated with Cnarles University. 

SKARKITZEL, Dr. (fnu) - Is a Professor of Phax-nacolcgy. He 
lectures frequently on ergot and acts as adviser to the 
ergot cultivation program. 
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ZDEKEK, III - . Myslivocok - ’Ins Chief of the l‘r,y chi i trie Clinic in' 
1952. This clinic, - in 191>2, w is working on Yuriour. druys, 

* ' • such as pcntotinl, ovijnn, insulin, an.l ergotin, (i'entotlnl- 
sodiu’ii:u:is used to in terror, .1 to political prisoners at this 
c.linic with some success, according to one unconfirmed 
■ • report.) 90/ ■ 

2. Ministry of Agriculture, division of Plant Cultivation . — The 
Division of riant Cultivation monitors t.:e ergot cultivation urogram, 

' r ' ' • 

• KOVAK, Dr. (fnu) - Is known to have worked for the Ministry and 
.on location in the ergot fields. • 

3* • Ministry of Agriculture. Research Institute for the Cultivation 
of Plants . — Jccent -r, aucolf KClO-lOuKA was directly connected wit.i 
the ergot program. Currently residing in Zbraslav. 5 9/ i 

l. Medicir-al Herbs National Enterprise , - in Zbraslav md Vitavous . 

— This enterprise r.urcuzsea, nannies, and processes medicinal neros. 

It also organizes their cultivation and collection. ?9/ 

• • - - 

$. • Pharmaceutical and Biochemical Research Institute, 17 Kourinska , 
Prague 12 , — Cr. J. J. Hi' .UK of tnis instizuze ins requested reprints 
of two u. S. articles on ergot and ergot preparations. 91/ 

6. * Other persons who have been connected with research on errrot . — 
Their publications are iiscedl ~ 

BSRNASEK, J. and ^0TA7.\, Z. "Study of the Effect of Certain Ergot 
Substances", Journal of Czechoslovakian Medicine vol 88, p 593 
I9it9. . . ■ ; ~ “77 

BLAZEK, Z. and KUCHEPJ., M. "Current Status of Artificial Ergot 
Prod tetien" , Journal of Czechoslovakian Medicine, vol ?* 5 , 

• p 1261, 19uo. 

'7 - >1;. : 

' KEUMAIiN, J. "Effect of a New Alkaloid of the Ergot Group on the 
* _ _ Heart*?, Journal of Czech oslo% - akian Medicine, vol 83, p 500, 

. • POLAX, E. "On the P.e3atien of Ergotamine and the Action of 

.. .." il * Electrolytes", Bull. Intsrnat. cl. Sc. Hath. Acad. Sc.. Prague 
: . vol 27, P UltO, 19207“ ’ : : . / 




• * SZASO, S, "Ergobasine in labor". Medical Messenger, vol 63. x> 2li. 

... 19ia. , ... ■ 
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1 . PI ?. i\ 1. To^- ': ~rch ? of r/.v? A cncb ^o f onc-^s ; 

Goterslcean. ; .-. ••:•• ili-. r. r, .ds v asv s. — me following persons 


have aeon assoc iawod v:ith sax a ins si uu ce . 




•X 


\ 8 

+ k ** 

(j i j'VA* * 

i i 7 


MOTHES, Prof. Dr. K. and SII<j’..P, H. - Reported 7/ that this 

Institute decided to cultivate ergot as a result of a failure 
to obtain sufficient hirh quality ergot from the East 
German and Mi, idle German rye fields to meet the pharma c ope ial 
^standard of East Germany. 

MLJErILE, Prof. Dr, - Is head of an ergot project currently in 

progress. This project, undeterminecL i'n scope, is scheduled ' 
for completion by 19^6. g/ g7' 

\ 2. krr. noiwi t tslvfsrk Dresden (AWD) . — Complete laboratory engined 

in research cn the ergot alxaioxcs is located^ t the former '-'adaus and 
Co., Gartens trassc 15/21 in ^esder.~?ade/?eu lf75/ f'>’5/. 

3. Biological Institute of Arer.eir'j ttelwork, (AWD) Dresden This 

Institute is also engaged in reseai'ch on ergot. ~ 

SIE3ECN, Dr. Walter - Is head of ergot research at this Institute. 
Hungary 

1. Agriculture Research Station. Herm an Otto 1$, Pudnoost. This * 

station covers approKimatguy lo to 20 acres, rho ieoical section covers 
approximately it acres. Work here includes research on medicinal plants. 

BEKSS1', Dr. Nikolaus - Investigated the alkaloidal content of 

various European end American ergot samples. He has also works: 
? on v artificial cultivation and special apparatus for inoculation. 



2, University of Served , — In 19lt5 this University had 3 depart- 
ments engaged in researcr. on, ercot. . They were the Department of 
Pharmacognosy, Department of Pharmacology, and the Department of 
Bacteriology. 
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East Gcnmy 


1. P. l :i :i t- f^ivnroh Jr, ■ l.j. U fc '■ f t.!ve Ac.ub- 1 / o f f cien cvs, / 

ftnt-.'&gle : e:i~.~ : n"~~~ ~ro V~: r v r. ■. -m. as . — i’nc follo-.;iiig pcrsp/s 
li^i * c Jeon ii>, k>ncxu •• - '.i liix x 1*1 j ,< * 




K0T:S5 , Prof. Dr. K. and SIL illli, H. - Reported 7/ that /this 

'’ipstiaute decided to cultivate ergot as a resuli/of a failure 
tS,-. obtain sufficient high quality ergot from th/e.Eiot 
Carl, -an and Mi.ddlo -'err-an rye fields to meet t-ifo pharmacopeial 


stpnijnru of East Germany. 
\ 


/ 


HUE: HE, Prc'% Dr. - Is head of an ‘ergot project currently in 

progress;, This project, undetermined in* scope, is scheduled 
for completion by 1956. 93/ 9u/ * . * 

\ ‘ A ■ ' 

' 2. Arznov-.ittal&nr’.: Dresden . — ponplcte laboratory engaged 

in researen cr, the erg’dt aiu.aioics is located at the former ‘-'adaus and 
Co.. Gartens trassc 15/2^ in Ere s do r.-!da dobcul 7?/ 95/. 

'b •»’ — 

3. Biological Institu te of X r a rgi m itt-elver 1 :. ( k'-'D) Dresden — This 
Institute is also enhance - life research on ergot, 

& i 

SIE3SCK, Dr. VJiltsr - Is%e?&f of ergot research at this Institute. 

J7 

Agriculture P.sser?;>'ch Station . Herman Otto 1;, Budapest. — This 


Hungary 

■ 1 . 


station covers .approximately Ip vs uDiXf.cres.- - -rhe Xeoieai section covers 
approximately ii acres. ^'.-/prk 


W 

Jr 


here i.ncl%ies research on medicinal" plants. 

- - -■■■*•- . ■ - 


• B2KES1*, Ur. ‘H^ilraus -'Ihvestigated’^xe-alkaliidal content of 

■ various ^iropeah and American erirot samples. He has also worked 
on .artificial cultivation and special apparatus for inoculation. 

M/ jf % 

J? - • ^ 

RU'DDLF^'Prof . De Giovannini - Is director S^the Research Stations. 

. Experiments on medical plants in early ^U9 included work on 
\»J?ergot, and intensive research was undertaken to grow ergot 
on artificial media. 97/ , % 

. IN • 

qf * 

^>2, University of Sacred , — In 191:9 this Universitj,^ had 3 depart- 
riejcis enragea in researen on "ergot. They were the Decar tvtent of 
P^hrmticcrricsy, Department of Pharmacology, and the Dapartjdht of 
Sacteriolo-uy . * '* ** " * . 
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VTv". - • - 


^4 

* k *Tfrf 
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r. cr 
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.« i 

J.VAtiOVJC.'>, ,)r. uyor,\y 0 An Li hi otic, upcci ills t, hipirl'vcnt of 

Uacleriology, '.i.s involved in aspect.; of alkaloid investigations 
in 19h9. 

JA.iCoO, Dr. Miklos - Under the Department of Pharmacology, jus 
involved in aspects of ergot alkaloid investigations, 

• 

Poland . . 

1, Department of A gr iculture, Ins ti tut? o f ?hy tern t !~. ol o rr of the 

A griculture .cnooa in .-or, — ./iaoysia:; 1 .-.cD 32.AK is an assistant 

at this iuscicato. he nos •..Titter, a paper entitled "Ergot, the ina.uy 
and Friend o:' Man" which indicates a keen awareness cf the therapeutic 
and unconventional uses to which ergot r.ay be put, 70/ 

2. Ministry of Health. The Institute of Medicinals, Warsaw . — This 
Institute coordinates and plans :-.ri scientific research on medicines in 
Poland and is one of the probable installations which would ensrare in 
ergot research. 92/ 


II. Other Countries 


Austria 


1. University of C-r-.c . — The following persons have been connected 
with this ins ti cute. . • 

HECHT, -Dr. Martin (location is not certain) - Has a specific interest 
in ergot and is the son of Ur. waiter Hecht. He is currently 
’ J engaged in research on inoculation methods. . K-e claims to have 
\ . obtained 2h0 kilograms of ergot' per cere with these inoculation 
. it;'.:- w:'-. methods . He employes. a motor, driven injection machine *&th 
n a capacity of one to two acres per hour, 96/ 

•KECHTj Pr. Walter - Is well- trained in botar.icsls and has had a 
specific interest in ergot for several years. 


*««- 


1« Takeda Research laborator y. — M. A3E has published reports cn 
/"iron on ergot fungus ana tne production cf alkaloids in ergot fur. --us 
in culture medium, £2/ 

2, Experimental F am for the Cultivation of Medicinal plants, 

' • ?ir i"Fcn . -- mis farm, is attacneo to the i.aticnal Hygienic 

" V^ryT 63/ . .. • 





KAV7,TA!.\I, Dr. T. - has had u cc:il iuuiug interest in the development 
or cXl'.o'c and 11:; iilhulolds . " 

3. L'nV.avnha-AV'k i. Co., I ns. , Tohv o; — This Ccr.ipany maintains . 

expo r ir.e n f *c 1 *c r go - Varies! . ' • 

•<* 

TOJO, Katr.uo - Is ranccing director of this cerpuny cod is also • 
iu tore s ted in ergot product j on. He has visited the U.S. to 
obtain information on the subject. £ 3 / 

ItfdbVVJRA, Taisuhe - has visited the United States for information 
on this subject. 

4. Other Jennees e rr-isntlr.ts — The following persons have , 

published r-.r tides or. ergot. 

s HASHL’iOTO, T. Yahegaky Zasshi A- J. Pham. See. Jaoan, vol 66, 

1 9-46, p 22. 

. OGATA, A. J. Them, foe. Jauan , vol 52, 1932, p 25. 

•OGIU, K. OYAKOTO, T., SEIAWOTO, K. Fol. Phr-Tm. ,Tanr.n , vol '44, / 

1940-49, p 7 6. ■ ; ' 

OTA1.T, F. J. Pham. See. Japa n, -vol 52, 1932, p 2p. 

SUGIMOTO, S. Fol. Pham. Jaren , vol 31, no" 110, 1941. 

mE-IOTO, T. J. Pham. Soc. Jaoan , vol 64, 1944, p 225. 

Switzerland . . . 

- ■ - - - - - — - - • * • 

1. Sar.don Phamc cent teal ltd.. — The following persons are 

concocted vith research on ergot. 

STOLL, Dr. Arthur - Is President of the Sandor, Pharmaceutical Ltd. 

He is & vorld authority on the industrial preparation -end use 
of -the ergot drugs. One reference points out that ho used 
ergot in the- treatment of animals suffering from the effect? 
of chemical varfars agents. However, v'van the threat c>f this 
type of warfare ceased curing the For Id far II, he stopped 
his investigations. So/ . • 

IIOfMAIilf, Dr. A. - Was the* first investigator to uie .i§P-£5 on him- 
self for the purpose of testing the psychogenic effects of the 
substance. In addition, he vas one of the early investigators 
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v!,o r,cco=:,.H,!:,.! tfc.- prcraotloo of WW? *{ =oov=rtlo S 
lysergic acid into the d-i'-thyl t,ul 1%u 


Vest Goi.-nviy 


1 r-H tn ?0 r.vVi'c’ - hoi T:rn over. — j)r. X*u;. 0. RLl’LoAUX 

i ° f th ° CrC ° U 


or ti 

alkaloids ir. in progress. 


2 Institute of ^hvrr.recutscr. l Chem i stry, . 

_ _ 1 . - v-T- o'- v « a r < ~o~x , s3 in the prccucdcn oi ergo* 

Prof. Jk*. ht*;:—.— — a _ r _ pv-.rca- 

alkaloids in saprophytic culture at a new* o* ^ C-ir-n P-.L-a 

critical Society ia October 1953- 22/ 


France 


Madcrte Chauduc VI/JLVRD reported the 


T tlnivers^v of StrasV.ox'.r?;. — — _ t 

to Lw 1 •"■***« t0 °- 7 swecnv 

alkaloids in an cigho vcc:-: old exj^oue. 102/ 
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. Clor rttry of S:.f vntif ic Vzvr.l 


l* l>, I • 

. "£1017- 
*rcc d • 

l i.i , 

''•XJKOI.*' / 

tcact ■ 

^"'‘•iakop'’ , 


nod i" 


*U i. 


* * *’.T — An ■ 


hi- 


U. 


fRoa-: 


J.uatiou of !r.u. emotion 'laden c.rporicnce during its 
j.jti vjtli r.n understanding psycho-therapist.*' 

/balance secreted by serves which sets in motion the 
f „.Jir>g to muscular contractions.' 

,, edition narked by coldness r.nd cyanosis of the hands 


9 

t j.y of emotional experience. . 
lM ilnc or benzedrine. 

it large gpouo of organic "basic substances fouoo in plaints, 
bitter in taste and physio logically active. 


tfh«v ’ ...ttp.ceous existence of contradictory and contrasting 
and hate) toward the sare person. 

• / 


AUu \.\ 7 JJ.P ' ‘ 

enol * ,,?drine. 




r • 


j. loss of appetite for food. 


,v 

^'^EXIA 1 ' • -A psychoueurosis characterised by apprehension and 

• ^ . * ...icrepanicd by a variety of other syepteas such as 

^XETY *‘ V . * .*• excitability and depression. 

-• fee' ,v • 

,vf muscular coordination. 

• ’• * . ilfid from the SOI/tT AC f/J: ; used as an auti-c.pesr.odie 

v gas poisoning; is also called dl-5iyosaya::ii;e. 

’"'vOPT.*'” 

an-' .,tlon of being dominated by subjective, self-centered 
.i.'ught o? : behavior . . • 


Vs, 


V. 


!&£&- 


sySTH-I— ihe functional division of the nervc-us system 
v .‘ ' .55 the glands, heart end smooth muscles vith their 
V 'jTO;TO v '‘ . ^rvation. 

vV - » 

e -r* ' . alkaloid derived from Corydalis bu l bosa .-; It has an 

effect- on the reflex and motor activities of striated 
' *UIHOr'. * ■;< recognised as a psychogenic agent. . ■■■_. * 

‘ i-' . 


rr.‘ 


- yi - 






..... "V*%| 

• • ' • W .-%-r .. v-v, 


• • t 


C/JT];n:i:--An nl Li-.lcJ.cI erct-rrclod f i c:.i ten and coffee; used cm a cardiac, 
respiratory, venal oml psychic stiuulant. 

CAT/a. r .T:;y— A condition cluvractr.-rined by a va vy rigidity of the r.usclcs 
and in vhich the patient tends to rear. in in any position that. ho is 
placed. 

. * v • 

CATATONIA— A fo:~ of schizophrenia characterised by r.esativislic reactions 
phases of cterpci’ or excite— cat, and impulsive or stereotyped 
beliavior. * f . j " ‘ 

enmLM, J.ZRYCTJ5 SYiH , Z-l--Tho brain and the spinal cord, including their 
nervous and er.ci organs, Also called cerebi-ospinnlor voluntary 
nervous system. ' 

A 

CBREERAL COaTSC— C ortex of the brain composed nainly of gray and 
cvneritious subrtauce. 

CfZZSCSPmL IZDVCUS SYS?Z-!--*5ynonyncus vith Central Kervous System. 

CHLORAL illlfiATS — Used as an anodyne, hypnotic, and anticpasmoclie in 
in sexnia, nania, delirium tremens, hysteria, tetanus ana laoor. 

CCCAIirs— An albs laid from the leaves of Erythroxylcn coca ; paralyzes 
the. ends cf the sensory nerves; stimulates zr.e central nervous 
system; rrainly used as a local anaesthetic. 

CpOZDO-ATEZIOTIC— ?.ef erring to both chorea and athetosis, chorea is a 
nervous affection marled by muscular twitching. Athetosis as a.^ 
condition . marled by slov i-opeatec, involuntary, muscular disuorwion 
.of parts of -a lino or almost the -entire body. - - •••*•• ; — 


COMPUISIO::— An irresistible impulse to perform sore act contrary to one’s 
tetter- oucr-exent. h- ' • . • r- — •• -l- - - '-' 

CyCI/>77?A-lIA — Tr.e recurrent alterations from manic to depression states 
as Geen in certain psychoses. 

DLPIP.SOlT/iZIf A'l’iorr-'- less cf the sense cf personal identity, or the 
personal cvnersh ip of ths parts of cr.e’o body. 

DH?n2SSI0N--An creational state characterized by defection., unpleasant 
r\tBiua«ion3 or a orcucdin^s . # * 

* * * f V 

DIEITCErlULOSIS— Disease of the posterior division of the prosencephalon 
or forebrain . 
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DJi'j'il'JLTI."-' (h;.t!i c: Lhy.l ) il i L:n::ylar.;.tt.'o 

h;/droc.lilvr id _• \i.;ou for hyu.-.r tens j o-.i . Occasionally caujei; r.m uil 
confusion r-.iul postural Impotent ion. 

L1UIU1GIS- -Increased sccrclio;/ of urine.- 

* #* 

DIG ART i T.LA- - £1 reme-:: r i.r. g stuttering or other imperfect utterance.", duo 
to disorder in the nervous system. 

ENDEMIC — rert.r.inir.g to fir prevalent 5n--a particular district of region . 

Said of -a disease vhic-h occurs more or less constantly in any 
locality and is not sporadic or epidemic. 

EPILEPTIC — Pertaining to, or affected with, epilepsy, a disease chara 
ized "by fits or attacks of loss of consciousness, vith a success 
cf tonic or clonic convulsions. 

ETIOLOGY- -The sun of knowledge regarding the causation of any disease. 

EUPHORIA — Veil-being; absence of pain ox* distress. 

"EXOGENIC — Lovelop or originating outside the body. 

HALLUCINOSIS — A psychosis marked by hallucinations. 

HAPTIC }VJJ.UCi:UP.I0;i--A tactile hallucination or- hallucination of 

touch. • 

• , » • 

HASHISH — Fc-calc flower tops of Cannabis rat-iv a, & variety of common 

hemp. Cannabis is artiapasnoaic and narcotic. In large doses it 

1. . produce.s mental exaltation, intcxicauicr, . and a sensation cf 

double consciousness. Also kuown &: ILP.r-iUALIA. 

HEDEI’HPZIIIC — Ports in fug to hebephrenia, & clinical form of dementi?. 

• .praecox, (schizophrenia' marked by rapid deterioration, hallucination?, 
absurd delusions, senseless laughter, and silly mannerisms. 

JlI^taE , rnO!Ip_"'--Tme bromide has been recommended as an autonomic nervous 
Bystem blocking agent. The compound is also used in the form 
. of 'its iodide. • 

JQTEP.GriIE--Hy'drogeur.t£d ergot alkaloids, spec if icalTy dihydro- % 
crgccotnir.e •'.erhar.cnuli or.?.te, dihydreernoeri sti no methane - 
sulfonate and dihycroe rgccr^T> tine methane-sulfonate (.used iu 
peripheral vascular disease and hypertension). '>.* 
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KYHi’HJ irr.TJC— I>.c cssive mobility. ‘ *■ 

XD.'v'.r; (>:•' ]U.vr/.w'yCI'---An idea vhich causes Uw possessor to suppose that 
the vord:; a:ici actions of other. r. re Ter to himself cr to project 
the causes of his ovai imaginary difficulties upon sene one else. 

m* 

JSOM\"’S--A set of substances vhich have the came number of atoms, but 

differ in the order in vhich the atc.es arc arranged in the molecule 

MCIBYMtTIC::- -The pecrcticn and disch-argc of tears. 

Wine — Pertaining to or affected vith mania, a phase of rental disorder 
characterised by an expansive emotional .state, elation, 
hyperirrit ability, overtnihativeness or f light of ideas. 

l-ESCALiiS — Frees rascal buttons, the f levering heads of Anhalonlum or 
I.ophophcra cactus. A poisonous alhaloid, it produces an 
intoxication vita delusions of color and music. 

]E£Eir0E?;i' 1 L05IS— Disease of the mid-brain, the smallest of the six 
divisions of the brain. 

KET/vBOJ.lLvI — fh-o sum of ell the physical and chemical processes by 
vhich living organ iced substance is produced and maintained, 
and also the transformation by vhich energy is cade available 
for the uses of the organism. 

J>El‘lLD!'R’XIIS!---Trade name for d-fescxyephedrinc Hydrochloride; also called 
Pervitin. A central nervous system stimulant. 




J-n(XFUl^ITIOn--The passage cf urine. 

; KfmASIS—Dilation of the pupil. '• 

1«EG ATI VI G I - - A.n emotional disorder characterised by stuboornoss, refusal, 
and rebellion against authority. Also an adjustment mechanism by 
vhich the individual unconsciously fails to recogair.c she existence 
of a problem cr obstacle, or of the unpleasant facts that confront 
bin. • ‘ 

IJZUIR0?};iI.IA--l2erease in the number of neutrophil leucocytes in the 
blood . 

lJICOTIJfrc ACID — Also knovn as niacin, anti-pellagra vitamin. Has been 
used to produce vasodilation. * ./•*' 
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0'C\-.VC.’)i’--/!v.:- , -cn.!t'r: the- process of child-bli-lh. A r.cdic;iuc which 
acccJcruloj cl c ). i v c r y • 


r/Av.2 [I C— Wide ly epidemic . 




1A-\\.(0XA--A chronic, slowly progressive psychotic disorder narked by the 
presence of systematized delusions viiich are built uo Xu a 
logical fora. f . 

?AK:tlTIIHSI/i--J:orbid or perverted sensation; an abnormal sensation. 

;ASlU3rfI(X< Tile act or process of giving birth to a child. , 

;-A5dr\7.7i'— A state nerved by delusional feeling;:-: of being influenced 
\ by others or by outside forces or influences. 

.- ATdCiOG ICAL- -Feriair. i..n g to that branch of medicine which treats the 
essential nature of disease, exy.ecinlly of the structural and 
functional charges caused by disease. 


derivative of amphetamine identical with msthedrine; used 
to 6i.inu*ate the central nervous system. ' j 

-u.--The flowering tops of the Mexican cactus, Aohs lonier; used by 
•he natives to prcdvc-c a state of intoxication ".i : .:'7Tcd~bv feelings 
3? ecstasy. Contains ths d z\i 2 siescaiies* 13^/ 

:OPATSOLCCTf--xhe science of bodily functions in disease, or as ncc”- 
-ied by disease. ' 

passage ox*, abnormally large amount s ‘ of ‘ normal urine . 
Adl 0 if“r!Tcaci 22 to increase blood pressure. 

- oazo - iriC * Used as a vasodilator in peripheral 
vascular- disease. ^ 


■M 

> 

I 

• } • ''<i3UR0SIS— A form of sc-hisophrenia. 


.%^C-^iGincting on the basis of psychological factors; a'ter.n' 

' f r - 5hish * bulbccapnine, mescaline, and 

Vvher drugs vmch cause mental affects. • 

■^OTOR-.-Pcrtaiuir.g to motor effects of cerebral or psi-'&'hic 
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Triu v ■ y 

^;‘;;;:;: cC \hut ho ir. incapacitated fi-o:apM'Uc^tin G *» c\c 0 W 

activities. • • 

ro A rH-tu'-b Jn bodily fv.net icn, thir.hir.r;, feeling, 

too=icr.= ■■■•hit!, develops « e « 5aU 
"’^ivSlcnh, mstretiow, conflicts; « fuM'-lo.-il 

emotional dicoij’ocr. r . 

Tr- patholc-/ of mental cl is or dom; the branch of lexeme 
' '^f^cL &h iw else, and «*»« of onfl dtoa«. 

tost for inteuicoboc. vhici else twee the owtlonol 
n icroats of the personality. 

, •,:-".>-?.cses , bli:is schisophrenic.; altera applied to the seclusive, 
and introspective type of . persoualxxj . 

psychotic condition, usually occurring during or shortly 

* • V.-T-V ^olLcooce end chcroclcriccd tjr dteortortntien, 1~» Cl 

• «•••.:•. villi reality, disorcar.it ed patterns m thir.-l-s aau .==l-a, 

• wj i;*Vay. . 

alhaloid from the root of certain of the SolMacoae plants. 
;3isooous nerve depressant, Adriatic and nypnotxc. 

. * ".u.;- T(r , r p c tory narae for the monosodium salt of isoamylctnyl- 
" * ' acid. Used as a sedative before General anosur-osia. 

‘ otToouna in vhich the molecule contains the sere number 
•* atoms as another, 'out in vhich the spav-a- 
vf the atoms is different. 

• "»vi us a. destructive effect ea sympathetic fibers; also 
** *•« transmission of nerve impulse in auocncr.ee ear-glia. 

T..' " •'■dary sensation accompanying an actual perception; 

. of a sensation in one place due to su irrupt *.s.cn ^ 

- — ’‘her place; also the condition in vhich a stmmu-us or 

• — . '■rccived nr sensation of a different sense, a* nh^n 
** a sensation cf color - 

...* • . -v * • * •. 

^ ' rapidity o? respiration; a respiratory neurosis 

# * c bailor brcritbins- ‘ "• 
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T0.\ po. ! rououn substance of r icrobic, ‘ vegetable or nuir.ol 

VAS0t , 0;:;:rniC':'IC;:- - 0.: .c constriction or blood vessels leadin'; to dee re reed 
blood flov to u part . • 

s 

YAS0M7r0. r t--I,'c).*vo'.:." control over the contraction or dilution of blood 
vessels . *' 


VEGETAT1\7I — Vecetative oyster., the sympathetic nervous systen. Also 
Keans to function 'involuntarily or unconsciously. 

• ) . 
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FIGURES 1-10 


Laboratory E:cr:orir.sr.ts Sho'ftr 
■the Ei'feczs of LSD-25 
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Krpot-io the natural source of special alkaloids, yielding 
Iv'fii-r-ir ".-id as a hydrolysis predict. The grain--li.:e cr ;j ot.3.y 
i?>p r Vr)'''jU of ** civcial funnu; infection . (Claviscps purpurea 

«ttoolin; »«h «•<** as n°-. »«. «!“>«»_=« brou ,,llo tto ,mu, 

effectively, by W*-scalc spraying of laboratory cultures. 

. a. Head of i*ye with prominent hardened, dark-red fungus 
bodies: ergot. 

b. Sprouting ergot vrith several stalked globular heads. 

c. Flask-shaped cavities imbedded "in the surxaco or a 

single head. , 

' d. Single cavity with numerous tubs-like sexual sacs 

■or asci. . 

e. Filiforr. ascospores in closed and open sacs, 
r. Single cseosoore, capable of infecting rye f lowers, 
forming a nyceliusi therein. . . 

g. Kyceliur., spreading in the grain tissue, xorming^tea-- 
liks, asexual .. spares (conidia) for furtner in*ec uions. 
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yrrwt. of !".D-': r ) on i:--n<l.vrIMr.r. *hf 


IJy Br. V.'oyl 

The handwriting ussdor'tho influcnco 'of ISD-25, hocnr.o shal:yj 
tho much c:ilr.rr.v. J . letters spread out, often separated, and .fro- 
qucnlly bocar.-.o ynir.lolligiolo * 
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a* Kornal writing test. 

(Test Person 15 «) 
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b. LSD-25 writing test, 

1> hours after 60 garsaa / 
LSD-25 acr. ir.istratios. 
(Test Person 15 •) 
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c. Korns 1 writing tost. 
(Test Per son 21.) 
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d. LSD-25 writing tost, 
5 hours after- JEO ga=r.a 

LSD-25 administration. 

(Tost Person 21.) 
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Jjy Las 7. J.o Ikilcfi 

The- interference of IDD-25 with his. ability to draw was 
strikingly il lustra tod ir.f'solf experiments by the author.. 
J.SD-25, produced different psycho~patholcgical reactions of tho 
hobo phrenic typo. The drawing- show a tendency to expansions 
and sosxj relationship to picturos produced by psychotic pation 

i 

At 9 •" Jl? i 50 par-.a of LSD-25 v;oro taken orally. 

At 9 : 35i test person was completely normal. Drawing A. 

At 10:15, an additional $0 gar_T.a of LSD-25 v/ero taken 
orally. 

At IOJiO, test person felt less certain, saw object 
rightly but oculd not drew it correctly, interrupted drawing 
V repeatedly. Drawings 3 and C. 

At ll:i;5, test person failed in successive attempts, the 
contours of the model appeared normal, but net thoso of the 
drawings. Drawings D, 2, and F. 
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Yi r yi 1-0 it . r c, n ll>f ~ !Il - ,r -" n Klcctro- 

. ol / 

By Cccfaut et ol. •' 

The clcctro-cncerhulcgraph records brain vavee, or electric 
potential:; originating in the* brain, by r.cenn of clcctrcdeo 
placed upon the seal? and nearby surfaces, as indicated spe- 
cifically in* the graphs and belov. 1SD-2? causes a slight in- 
crease in the alpha- rhytha and the occurrence of the beta-rhythm 
in the central regions . 




Scscrlptloa c! t.-.i 2icctroi*s:. 

Tft-enterlcr ic=jcraX; T=--idile tesporaX; Tr-tcitcrJor 
tcciporc-X; rj-poitr frc^xcl; frsitiX; C-eei.*---$X; 

~ P-porJcWil'; O-ociJpitii; tz-zcii&a frest-ai; C=-»J:u ccadreX; • 

“ F^-Kedifco jarictiX. ... 

The 7 graph j in A above represent leads fron the right 
half of the scull— hemisphere and the central line* 

Tho 7 graphs, in B above represent thoso iron the loft 
half and the central line. 

• • 

The tracings to the left of the vertical separation -record- 
ed Tbefcre LSD-20 injection — are characterized by an alpha-rhythn 
front the parietal, temporal and occipital regions of 10 cycles 
per second vithout a central beta-rhythm . 

The tracings to the right — recorded 3 hours after indention 
of LSD-20 — shot; the alpha-rhythm from the srexe regions .iriLth 13 
cycl es per second, and a beta -rhythm in the central regions with 
?j~cyslas per second. . * . 
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By J. Be? lay ct ul. 

The cTccU'C-ccrUeo.-rnph, .1= " r ?°° r «■ 

use or olocir.vton in direct ct ... ^ cU( .;,. 0 . 

The r.ost characteristic. result, so c \ ric f c - ' 

cnccnh. 2 i 0 r.rcw, is the flattening of Ue tracing *Y 

signifying the suspension of ‘of responses 
or the brain. This contrasts .. 1 *.. w.- P-* • • 

to the intsrnittcnt light stimulation 01 v *e s ro - t-* 

A. Tracing of cortical layer waves. U left: 
at right: flattening after injection oi hO gast.*./^ 


Tracing of cortical layer waves of the awake, resting . 

rabbit. • . -..-M-r 

Traoing of cortical layer waves o* tne a..a.,c t res.i.. u 

rabbit after injection of 15 E«=aa LSD_55 ' 

_ * r « An* ' r ■'l I •***fir **£V n S of the £n'2..^G j rCjw*H^ 

Tracing oi cortical iw ~ r ,>ctA — * *■ 

rabbit after injection of 25 ga-i-a 15D-2y. 

Tracing of cortical layer waves of the awake, resting 
rabbit, after injection of 35 ganna LSD-25. 

Tracing of cortical layer.. waves cf. the awake, resting 
• * vP after this injection. ..... '•. ...... 4 

• Tracing of 'cortical layer- waves of the awake, res ving 
"rabbit 2 hours after this injection. 

B. Progressive flattening of wave tracings by ."nail doses 
of LSD- 2? in rabbit (2.5 ’<2- ) 


C. Responses of wave tracin' 
L5D~25,*to different speeds 


-s, previously flattcnQd. by 

of -the stroboscope. 
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Fjy.uro (u Thj Rcrnchmch IVn t frr t in HP feel of I-SD-Rd 

v£/ 


on 


the 
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Tho -woll-known psychological tc-st, aiso referred to as 
the ink-blot tost, measures certain f re its and general person- 
ality trends, based upon the subject's interpretation of in!: 
blots of varying design end color. These tests i.-.ust be analysed 
'by experienced cilarnosticiar.s, who nay. gain an 'insight in tho 
psychological structure of individuals end thus discover hidden 
emotional tensions, repressions and attitudes. It is logical 
therefore, to use this test also on individuals under the in- 
fluence of LSD-2;>, since this psychogenic substance affects the 
emotions and personality in general. 

This test was actually carried out by Vf. A. Stoll on 11 
'adult subjects without apparent mental abnormality, under tho 
influence of LSD-25, after receiving 30 gamma orally. Dot less 
than 3 months later the test was repeated without LSD-25. Com- 
parison of the results with and without LSD-25 indicated a 
general loosening cf mental processes, disinhibition of affect. - 
ivity and fluency of thought processes. The Rorschach syndroms 
under the influence of LSD-25 corresponds to the clinical picture 
of an intoxication that is regarded -as unspecific and as an 
instar.co of the exogenous reaction typo. Besides typical psycho- 
organic traits others occur suggestive cf schizophrenia. 

This is, therefore, one further .test that nay be carried 
out on humans to examine the effect of psychogenic agents. Ini: 
blots from the Rorschach tests are illustrated to indicate to the 
reader the greater variety of mental impressions suggested by 
these indefinite forms. No matter what the patient's 'inter- 
pretations— whether he sees a bat, a gorilla, waiters bowing to 
each other, a girl riding on a horse or perhaps a nan's face in 
the shadows — he unknowingly exposes his intimate fantasy of life 
and general personality trends. 
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Figure 7. j-Tf-.-c l a r m the Pleod .Mren.-ilino 

iiLiVcJ. <-.:m ; i;’;r^r':y, J // 

By I). '.7. Lidc!oll liiid ]!. • "o il-t:alhcrbo 


The psychological effects of drugs and their applications 
in psychiatry are of great interest, although little is knovm 
thus far of^ thoix - ncchanisr. cf action. The authors therefore 
undertook to study the changes of blood adrenaline levels ar.d 
to correlate them with mental changes. Adrenaline -..-as deter- 
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F j pure R. 'V: n t-'il and :*i;;=i O.-r D isorder Peso] Llr„- from 
• ITiF f -.j o: ' i-'.V 

By U. do Giacomo 

, ' * • 1 •* 

Tho administration of 3^0 to £30 gamma LSD-2£ to psychotic 
patients led to results not unlike those observed after ad- 
ministration of bulbocapnine-experir.cn tal catatonia. 

1 - i-r-i r-.-.rrvr 




A. Faco fixed and inexpressive 

B*. Loaning posture of head and trunk. • % 

C. Greatly prolonged muscular inaction; head, arms, and legs 
raised above the bed level. *' 
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By. E. RoUliD in and A. Corlctti 
• / 


Tho v-altaing mouse represents a : 
congenital and hereditary tendency to 


pccial s 
carry cu 


intermittent circular turn or waitcing 
to low in a slow moving picturo record. 


move even 


train, having a 

t characteristic 
ts, illuctratod 


These r#ovcr.:entt are 
coordinating functions in 
evidence that psychogenic 
end their derivatives var 
pro sent a new method for 


cossibly caused tv a disturbance of 
the brain stem. There is now 
substances such as ergot alhaloids 
iously affect this behavior and thus 
their study. 


After edhini 
LSD-25) derivativ: 
of the ergot alts. 
v;ith short turns 


straticn of ethyl— end dicthylamdo (L.-n and 
es of lysergic acid, (the hydrolysis prcduc*. 
lcids , ) only partial turns are carried out 
to the left and right. 




..t. Course of neverx/nts of a valtaing mouse before tleft), 
and after (right), the injection of 2 r.g. per hg. lysergic- 
acid othylamide (and LSD-25). • Tine exposure in tho dark, 
tho animal having been rendered luminous. 
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Fif.^ro )0. Tho LT foc/b c- f TJD -1' 5 cry a Snl dor'n V;k\v 5 1 v 

~/m; ifc y. ^ 


By P.’Titt • * ‘ 

Voile man shows marked constitutional and turr.ooral fluctu- 
ations ir. both subj ■ ctivc and objective tests, the" spider^ with 
a rather highjy organized nervous system, shows only slight 
fluctuations. Its urge for veb construction may ba used as a 
sensitive qualitative and even quantitative reagent for drug 
influence, provided the tests are made during the warn season 
of the year. 


With LSD- 2 > tjio spider produces a perfect web, since the 
distractions are evidently dulled; thus he can concentrate cn 
its construction and an improved exactitude of the angles. (In 
contrast with nescarine there is an increasing irregularity in • 
the construction of the veb and a decreased accuracy of the 
angle structure.) Kethedrine or nerve tin overstimulates and 
thus prevents coordination and completion of the web. 


&• 


Kornal web; 


presenting spiral threads, 
spokes, which radiate from 
spider's resting place. 


coiled around 
the hub or the 


b. 


LSD-2 $ 


J 


perfected by the improved utilization of 
stimuli, the greater exactitude of the 
angles, the check on distractions. 



Methedrine web; 


incomp 1-2 ted and spoiled by over- 
stimulated, restless and restricted 
weaving. 
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